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ARMY AIR FORCES 
Headquarters 
Air Service Conmand 
Patterson Field, Fairfield, O. 

December l6, 1942. 



FQBEWCED 



TO: All Commanding Officers and Personnel of the Air Service Command 



1. Security against enemy interference is a function of command 
and the neglect of a commander to take proper measures for such 
security is inexcusable. Concealment, dispersion and deception are 
vital elements in any plan for security and are among the objectives 
of camouflage training. Camouflage is not a job for a few experts — 
it is everybody 1 8 job. The Engineers provide specialists, develop 
technique, furnish certain supplies, and execute certain work requiring 
special equipment, but every unit and installation is alone responsible 
for its own security measures. The Engineers help the Air Forces to 
help themselves. 

2. Deports from our forces in combat areas repeatedly stress the 
need for maximum expenditure of effort on camouflage of fields, air- 
planes, motor vehicles, installations and facilities. Bombardment and 
attack aviation have taken a heavy toll of planes, equipment and per- 
sonnel on the ground, much of which could have been avoided by proper 
security measures taken in advance. Camouflage is useless after the 
attack . 

3» 2ry-y commanding officer is therefore enjoined to take 
maximum, advantage of every opportunity to make his personnel "Camouflage 
conscious" and to accept his responsibility for the early camouflage 
training of his command. When the attack ccxnes, it is too late for 
camouflage . 
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ARMY AIR FORCES 



Headquarters 
Air Service Command 
Patterson Field, Fairfield, Ohio 



December 3 6, 19^2 



INTRODUCTION 



This manual was prepared for use in the training of Air Service 
Command troops. It is generally applicable to any course in camouflage 
instruction within th£ scope and time covered. 

Though camouflage instruction is of the utmost importance to troops 
destined for a theater of operations, it is only one of many subjects 
that must be covered in a short time. The eight-day course herein 
provided includes only minimum requirements and has been so condensed, 
that every hour provided in the schedule must be effectively used. 

The results achieved by this, or any other instruction course so 
condensed, are almost always directly proportional to the cooperation 
and assistance given to the instructors by commanding officers. This 
assistance is most effectively rendered by making available materials, 
tools, demonstration areas, and classrooms, and by insuring the 
uninterrupted presence of students during the course. 

This Headquarters will welcome any suggestions for improvement of 
the course, especially those originating as a result of experience in 
conducting the couree. 



The material used herein has been drawn largely from that furnished 

hy : 



Office, Chief of Engineers 

Camouflage Section, Engineer Board, Ft. Bel voir, Va. 
Camouflage School, March Field, California 



For the Commanding General: 




R. E. CRUSE, 

Colonel, C. E. , 

Chief, Engineer Section. 
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NOTES TO INSTRUCTOR 



A suggested schedule for an eight-day course of camouflage train- 
ing i.8 contained in the following page. This schedule utilizes all 
of the lessons, table problems and practical work exercises contained 
in the manual. 

It will be noted that no time has been alloted for camouflage 
training films It is anticipated that the following films will be 
provided for the instructor’s use. 



Other films can be obtained from the post or station film library. 

It is recommended that these films be d'lown following the lecture or 
practical wcrk oertaining to the suoject of the film- 

Certain lessons have been augmented with table problems for the 
purpose of giving the student an opportunity to apply the principles 
-illustrated in the lecture to a practical situation. It is recommended, 
when the weather permits and suitable terrain exists, that these problems 
be adapted to field exercises, 13118 will require an adjustment of the 
schedule , as sufficient time has not been provided to allow for the 
additional practical work. 

The course as outlined provides for eight days of instruction. 
However : it is believed that the urogram is so flexible that it can 
be adjusted for a shorter course or be extended for a longer period to 
meet any conditions that may arise. When it is found advisable to 
shorten the course, the subjects scheduled for the first six days should 
be covered as thoroughly as possible for it is believed that the per- 
tinent points have been concentrated in those days 

It is not recommended that any of the lectures scheduled for the 
first two clays oe omitted. 

It will be noted that the time alloted in the schedule will not 
always correspond to the total time allowed in the lecture outline. 

This is due to the additional time allowed in the schedule for the 
frequent breaks necessary during class room lectures. 

For practical work and field problems, the time required to reach 
the site and return has oeen allowed, based on normal conditions. If 
extraordinary conditions prevail, additions! time may oe required. 



T. F, h 64S The use of Artifical Materials 
Ti F, 5 649 Camouflage Principles 
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A SUGGESTED SCHEDULE "FOR AN SIGHT-LAY COURSE OF CAMOUFLAGE TRAINING 



LESSON NO TIME 



TYPE OF LESSON 



Fi rst Day 

0800-0815 Orientation 

1 0815-1000 Lecture 

2 1015-1145 Lecture and Conference 

2 1300-1445 Lecture and Conference 



Work in Field 



Work in Field 

Work in Field 

Fourth Day 

8 0300-0945 Lecture and Table Problem 

9 1000-1045 Review 

10 1100-1145 Lecture 

10A 1300-1630 Practical Work in Fi eld 

Fifth Dey 

11 0800-0830 Quiz 

12 0835^4045 Lecture and Table Problem 

13 1015-1155 Lecture and Table Problem 

14 1300-1330 Lecture 

14a 1330-1700 Practical Work and Field Demonstration 



3 


1500 - 15)15 


Lecture 


4 


1600-1630 


Lecture 




Second Day 


5 


0800-1045 


Lecture 


O 


1100-1145 


Lecture 


6 a 


1300-1630 


Practical 




Third Day 


7 


0800-0845 


Lecture 


7A 


0900-1145 


Practical 


7A 


1300-1630 


Practical 



45 

15A 



Sixth Day 
0900-4045 

1030-4145 

I3OO-I63O 



Critique of Previous Problems 
Lecture 

Practical Work in Field 



16 

47 

18 

ISA 



Seventh Day 

0800-0845 Lecture 

0900-104 5 Lecture and Table Problem 

1100- 1145 Lecture 

I 3 OO-I 63 O Practical Work in Field 



49 

20 

21 



Eighth Day 
0800-0845" 

0 900-0945 
1000-1145 
1300 -13 )j 5 

14 CO 1430 



Quiz 

Critioue of Quiz 
Lecture and Table Problem 
Recent Overseas Camouflage 
Closing Exercises 

Original from 
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LESSON OUTLINE 



LESSON NO, 1 



SUBJECT: Introduction to Camouflage 

LOCATION: Lecture Room 

REFERENCES: FM R-20, Per 1-7 incl., 34-40 incl., IK 5-35, 

and. 128 

Camouflage for An^y Air Forces. 

TIME REQUIRED: Two periods of 45 minutes each 

MATERIALS REQUIRED: None 

POINTS TO BE COVERED BY INSTRUCTOR: 



1. Introduction 

a . Purpose of lesson 

2 . Definition 
3- History 

a . Na ture 

b. American Indians 

c. World War 1 

d. 1^18 to 1941 

4. Popular misconception of camouflage 
9- ’Why we camouflage 

a. Protection against observation 

(1) Aerial observation 

(2) Ground observation 

b. How observation is used 

(1 ) Landmarks 

(2) Form and shadow 

(3) Texture 

(4) Color 

6. How do we camouflage 
a. Methods 

(1) Hiding 

(a ) Blackout 

(b) Natural concealment 

(c) Overhead end lateral screening 

(2 ) Blending 

(a) % breaking uo form and shadow 

(b) Painting 

(c) Texturing 

(Cont 'd) 
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(3) Deceiving 

(a) Misleading enemy observers as to actual 
identity of object. 

(b) Use of decoys to confuse as to strength 
and location of actual installations. 

15 MINUTE RECESS 

7. Fundamental requirements 

a. Proper choice of position - 50 # 

(1) Mission 

(2) Access 

( 3 ) Concealment 

(4) Defilade 

(5) Layout 

bo Camouflage discipline - 30/° 

(1) Prevention of change in appearance of terrain 

( 2 ) Maintenance of materials 
Co Proper construction - 10# 

(1) Irregular form and shadow 

(2) Concealment of form and shadow 

(3) Concealment of tracks of personnel and vehicles 
used in construction 

d. Proper selection of materials - 10# 

(l) Availability 

(?) Must match terrain in color and texture 

(3) Maintenance must be simple 

e. Inspection important 

8. Camouflage responsibility 
a. Unit commander 

( 1 ) Every man 
b„ Corps of engineers 

(1) Supply materials 

(2) Advise and supervise 

(3) Inspection 

(4) Instruction 

9 . Conclusion 

a. Value of camouflage 

(1) Personal protection 

(2) Protection of material 

bo Some important points to remember 

(1) Avoid silhouettes made against skyline or light 
background , 

(2) Avoid landmarks. 
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(3) Make use of any natural cover available. 

(h) Avoid regularity of line and spacing. 

(5) Avoid unnecessary movement. 

(6) Disperse rr.en, eouipment and supplies immediately. 

(7) Always keen in shade or shadows. 

(8) Roads, paths, or trails should not have an obvious 
end i rig. 

(9) Old positions make excellent decoys. 

(10) Bad camouflage is worse than no camouflage. 

(11) Don't change the natural terrain. 

Co Reading and discussion of, or distribution and dis- 
cussion of : 

(1) Camouflage: What to Do 

(2) Camouflage Do's 

(3) Camouflage Don't's 
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iESbON NO. 1 



AN INTRODUCTION TO CAMOUFLAGE 



1. INTRODUCTION 

a. Purpose of Lesson 

In an introduction to the subject of camouflage, the purpose is to 
arouse your interest in and expose you, so to speak, to the various 
principles or methods, theories and practices common to it. You may 
wonder why theories are mentioned. It is upon theories that the prac- 
tice of camouflage has been developed to a great extent. Many of 
these theories have been proven prior to and during; the present war. 

We mention this in order to stress an important point and that is the 
flexibility of camouflage and the opportunity and necessity for the 
use of initiative, good judgment and plain ordinary common sense in 
solving your problems in the field. 

The points that will be touched upon in this lecture will be dis- 
cussed more fully in future lessons, either a? a separate subject or in 
the development of other subjects. It is suggested you note any 
questions that you have; they will be discussed at the question period 
following the lecture. 

The aim of camouflage is to either hide the marks we make, 
or to find a way of making them less conspicuous, or disguise them so 
they will not disclose valuable information to the enemy. 

2. DEFINITION 

When the word "Camouflage" is seen or heard, it immediately sug- 
gests multi-colored stripes or splotches of color, such as were painted 
on guns, tanks and other materiel during the last war. Even as these 
lines and splotches of color were indefinite and the reason for them 
was left unexplained, so was the subject of camouflage; resulting 
in the popular conception that it is something mysterious. It is 
far from being nysterious. As a matter of fact , present day camou- 
flage is based upon techniques developed oy experimentation and ex- 
perience based upon well Known laws of nature. 

There is no entirely satisfactory definition of the word "Camouflage”, 
but for the purpose it serves in the armed forces it can be said that 
camouflage is work done to provide protective concealment for troops, 
materiel ;md installations. By misleading the enenqy as to your position, 
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strength and intention you confuse him so that he wastes his blows and 
falls into your ambush . 

In -your particular units you may be interested mainly in the con- 
cealment of troops and materiel, but the concealment of installations 
will also be discussed, as the principles of all concealment go hand 
in hand. 

HISTORY 

a. Nature 

The history of camouflage is as old as the world itself. Animals 
have made use of it for ages by blending their color with that of their 
natural habitat; for example, birds, whose plumage blends with the 
foliage and flowers of the countryside in the spring and summer and 
changes in the fall to a more drab coat such as all nature assumes. 
There is also the stick* bug, or daddy-long-legs* which looks much like 
a twig on the tree on which he spends his time. Another example is the 
chameleon who is probably our best example of a camoufleur. 

b. American Indians 

The principles of concealment were well known by the American 
Indians. Everyone has read of numerous instances in history where a 
few Indians by cleverly concealing themselves in their existing sur- 
roundings were able to ambush and wipe out much larger forces of 
supposedly superior intelligence who lacked an appreciative knowledge 
of camouflage, as we refer to it today. 

c. World War 1 

Daring World War 1, the primary function of camouflage was to con- 
ceal small targets from ground and balloon observation. Little study 
and experimentation was possible. Most of the work consisted of the 
so-called zig-zag painting, which in its now developed stage is called 
disruptive pattern. The thought back of this type of painting undoubt- 
edly had its inception from the form of pattern used on boats to make 
them blend into the water - the painting of these boats was probably 
the most effective attempt at camouflage in the earlier part of that 
war. Later, when experience had demonstrated the value of concealment, 
especially as aerial observation progressed, more time and thought was 
devoted to camouflage, and many of the practices that are used today 
had their start at this time. 
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d. 1918 to 1941 

After the close of the war, conditions being a9 they were, little 
thought was given to this phase of warfare, especially by the United 
States. Until shortly before the present conflict, one officer was 
assigned to devote only a part of his time to camouflage. On the 
other hand, Germany,. Italy and Japan did considerable research and 
practice of camouflage; consequently, they were, from the beginning, 
able to make considerable use of what they had learned. 

Early in 1939* when the possibility of hostilities became evident, 
more thought was given to the study, development and training in camou- 
flage by the Amy, through the Chief of Engineers, whose responsibility 
is delegated to The Engineer Board at Fort Belvoir, Va. This work has 
been continued and, of course, enlarged upon until at the present time 
you may be assured that we are not far behind our enemies in the know- 
ledge of the subject . 

POPULAR MISCONCEPTION 

As previously mentioned, there has been a general misunderstanding 
as to what camouflage really is , Too many of us still think of camou- 
flage as something which must be done by a specialist, or as a set of 
tricks by which conspicuous objects can be made to disappear. 

It is true that camouflage planning for large, permanent installa- 
tions should be undertaken only by skilled personnel, but camouflage in 
the field is something that requires only careful planning and common 
sense in the use of existing local cover and available materials. Pre- 
fabricated materials, which will be discussed later, will, when available, 
simplify the problem; but the lack of them does not and should not make 
successful camouflage impossible. 

Another false impression, too often associated with camouflage, is 
that it is an aid to defense, This is probably due to the use of such 
phrases as protective concealment and hiding. The concealing and hiding 
of your weapons of attack are for the purpose of confusing and mis- 
leading the enemy in order that your attack can be more deadly, thus 
camouflage is in reality, an offensive tactic. 

WHY WE CAMOUFLAGE 

a. Protection Against Observation 

All camouflage is for the purpose of protection against eneny 
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observation. This observation may be either of two types, namely: 



We will be more concerned with aerial observation than we ere with that 
from the ground. Why? Because of our viewpoints. We are all familiar 
with how things look from the ground and can, therefore, appreciate the 
measures necessary for concealment. Too few of us, however, comprehend 
the viewpoint of the aerial observer. The hills which hide us on the 
ground are spread out for him to observe. He sees us at all angles and 
in all lights. He can photograph us, and by studying these photographs 
detect the presence of artificial covering that would cheat the naked 
eye. In spite of this, there are a few simple principles that will 
enable us to successfully conceal ourselves from him. The study, dis- 
cussion, and application of these orincioles will be the purpose of this 
course of instruction. 

(1) Aerial Observation 

We refer to aerial observation as: direct , which is the visual 

observation from a plane during the course of flight, and indirect , 
which is photography. The latter method is used extensively and is 
of much value to the enemy, for he can leisurely study these photo- 
graphs and locate numerous objects which are not apparent in direct 
observation. 

Camouflage against indirect observation is a big problem, yet it 
is not as important as camouflage against direct observation. Why? 
Suppose the enemy does detect a camouflaged position, what can he 
do about it? If your position is within artillery range, he can, 
of course, turn his fire upon you. While this is bad, it is by no 
means hopeless. Effective artillery fire must have observation to 
direct it and this has to be either direct aerial or ground obser- 
vation. If your position is beyond artillery range, then his only 
recourse is bombing. The bombardier will have your location on a 
map, but he still must come over and find the target with his eyes 
before he can bomb it. A number of circumstances may combine to make 
this a difficult task: his high altitude, his oblique view of the 

objective, his great speed and hence, the short time available for 
target recognition. There is also the possibility of bad weather, 
anti-aircraft fire, and friendly fighter planes to distract him; so, 
if by camouflage we can further confuse him as to the identity of 
the target, you will undoubtedly defeat the purpose of the bombing 
mission. 




1) Aerial Observation 

2) Ground Observation 
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(2) Ground observation 

In ground observation we are concerned with the concealment 
of our position from front line enemy observation posts and from 
enemy troops themselves. Rifle fire and much of artillery fire 
must depend uoon ground observation for its effectiveness, and 
camouflage in areas subject to rifle and artillery fire must be 
effective against all types of observation. 

b. How observation is used 

Observation from the air is facilitated by: 

(1) Known landmarks in the vicinity of the target. 

(2) The unnatural geometric forms of the target and the heavy 
shadows which further define these forms. 

(3) The surface textures which control the relative brightness 
of the target. 

(4 ) Color 

Therefore, while any one of these factors may be reduced to make the 
identity of the target more difficult, all must be taken into consid- 
eration for complete camouflage. 

(1) Landmarks 

A bombing target may be easily located by means of landmarks 
in the immediate vicinity. These may be coast line features, lakes, 
rivers, mountains, and man-made installations such as highway inter- 
sections, large buildings, sport stadiums, and monuments such as 
the Washington Monument in Washington, D. C., with which you are 
probably all familiar. Thus it is evident that in selecting sites 
for new constructions or installations, landmarks must be fully 
considered and avoided. 

(2) Form and Shadow 

There are no straight lines in nature; therefore, roof lines, 
straight roads and man-made waterways are obvious to the aerial 
observer. Likewise, in any attempt to simulate nature, care must 
be taken to keep the form irregular. Shadows are of probably 
greater importance than form, for straight black shadows are often 
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more visible than the object itself and certainly have to be broken 
up if a successful job of camouflage is to be done. 

(3) Texture 

3y texture we mean the degree of smoothness or roughness of an 
object's surface and its ability to cast a shadow on itself or to 
reflect light rays. A perfectly smooth surface reflects practically 
every light ray that hits it, giving a bright sensation to the eye; 
while a rough surface breaks up light rays and reflects only a small 
fraction of the total light hitting it, hence the sensation of rel- 
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Figure 1 

Reflection of Various Surfaces 



(4) Color 

Color is the least important of these factors. The clarity and 
differences in color are lost to the eye at high altitudes because of 
haze and distance. 

6. HCW DO WE CAMOUFLAGE 

a. Methods 

Camouflage in the field does not require elaborate prefabricated 
materials. Time spent in careful planning for concealment and common 

(Cont'd) 

Digitized by Google 
3 r o 



Original from 
UNIVERSITY OF CALIFORNIA 




Original from 
UNIVERSITY OF CALIFORNIA 



(Cont'd) 



sense in the use of existing cover and local materials will result in 
good camouflage. The method of camouflage to be employed will depend 
upon a number of factors, including the size, location, and layout of 
the object to be concealed; the nature of the surrounding terrain; 
the type of materials available; and the type of eneny observation. 
Considering these factors, camouflage will therefore fall under three 
general headings. 

(1) Hiding 

The best example of hiding is blackout, by which nature does 
an excellent job. Hiding can fortunately be accomplished by other 
means, such as natural concealment in dense woods or undergrowth, 
or by supplementing sparse growth with overhead screening- This 
overhead screening, commonly called flat tops, if properly used 
will also suffice to hide objects even in open spaces. The same 
principle, applied to vertical screening is also valuable in pro- 
tecting against oblique observation. 

(2) Blending 

The purpose of "blending" is to cause an object to become in- 
distinguishable from its surroundings. This may be done by one or 
all of the following methods; 



The form and shadows may be broken up by changing the outline 
of the object to be concealed and by eliminating or shortening the 
shadows cast by it. 

Paint may be used to tone down, by which the color of a pos- 
sible target is changed to a dark lusterless shade, an example of 
which is the army olive drab. Another practice commonly used is 
disruptive painting, by which the existing ground and shadow 
pattern are brought over the ooject to make it appear as a part of 
the surrounding terrain- 

Texturing may be necessary to reduce the reflectivity of the 
object. This may be accomplished by attaching such materials as 
gravel, sawdust, cotton seed hulls, wood chips and other similar 
materials to surfaces on which an adhesive has been previously 



Breaking up the form and shadow 
Painting 
(c) Texturing 




applied. 
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(3) Deceiving 

If the enemy can be made to believe a dummy installation, 
which resembles the object that is to be concealed is the real 
target, then you give some degree of protection to the actual 
installation itself. An example of this is the use of dumny 
airfields several miles away from the real camouflaged airdromes. 

Another method of deception is the use of decoys to con- 
fuse the enemy as to the strength and location of actual in- 
stallations, such as the employment of partially camouflaged 
decoy planes to mislead the enemy as to the location of the 
dispersal points of real olanes and, also, to give the appear- 
ance of greater strength than actually exists. 

15 MINUTE RECESS 

7 . iUNDAKSSTAL REQUIREMENTS 

The requirements that have to be met in successful camouflage 
are in the order of their importance: 

(a.) Proper choice of position 50$ 

(b) Good camouflage discipline 30$ 

(c) Proper construction 10$ 

(d) Proper selection of materials 10$ 

We shall now analyze each of these requirements, the first of which is: 
a. Proper Choice of Position 

In choosing a position five important points have to be considered. 
They are: 



( 1 ) 


Mission 


( 2 ) 


Access 


(3) 


Concealment 


(4) 


Defilade 


(5) 


Layout 



(1) Mission 

The first and primary consideration is the mission to be 
fulfilled, for obviously if the position chosen does not permit 

(Cont’d) 



c 



- 11 - 



,00s I 

O 



Original from 

UNIVERSITY OF CALIFORNIA 



zed by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Cont’d) 



the accomplishment of the objective for v;hich the position is to be 
established, it is then useless, no matter how effective the 
camouflage scheme, 

(2) Access 

The position chosen must have means of access for construction, 
sunply, and relief of personnel. The creation of new roadways or 
paths or the making of tell-tale trails is always dangerous in that 
they immediately arouse the attention of aerial observers. There- 
fore, the site should be located near existing roadways or other 
terrain features which will permit your means of access to be con- 
cealed . 

(3) Concealment 

The existence of natural concealment or conditions which will 
simplify it is an important point to consider in the selection of 
a position. If the position chosen cannot be camouflaged due to 
the recuirement of the mission, there is nothing else to do but 
to accept the fact. However, it is seldom, if ever, that this need 
occur, as a little more effort and thought will probably lead to a 
means of concealment » Often a position chosen in an open field 
would, have been just as effective in a nearby area of broken woods 
insofar as the mission was concerned and would have been more easily 
camouflaged . 

(4) Defilade 

By defilade we mean protection from enemy fire or observation 
afforded by some object between the enemy and yourself such as a 
hill or ravine. Good defilade around a position is necessary to 
protect an installation against observation by balloon and low 
flying aircraft as well as ground observation from the enemy's 
advanced positions. Trees, natural embankments and gullies serve 
as good defilade. 

(5) Layout 

The layout of a position in relation to its base of operations 
and its auxiliaries must be considered, as there has to be an 
effective means of concealing traffic between them. The discovery 
of one installation will probably give away the whole position. 

The use of aerial photographs and maps in conjunction with 
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ground reconnaissance is the best method of choosing a position. 
Maps will often show, before visiting a site, whether the mis- 
sion can be accomplished. Likewise, an aerial Dhotograph will 
indicate the terrain pattern with which you will have to deal 
in order to camouflage effectively. Ground reconnaissance* of 
course* should determine finally the suitability of the site for 
all requirements and especially the availability of local mate- 
rials for camouflage. 

When reconnoitering for a position, look first for natural 
cover; second, for country where the terrain pattern is intricate 
and confused rather than regular. Remember than an aerial photo- 
graph is a kaleidoscopic pattern of small features. Any of these 
features can change in texture or color without the cause being 
apparent. What attracts the attention of the photograph inter- 
preter is a new shape or a changed shape in the general pattern. 

b. Camouflage Discipline 

Camouflage discipline, next in the order of importance, has two 
objectives which are: 

(1) The prevention of changes in the appearance 
of the existing terrain. 

(2) The maintenance of camouflage materials. 

(1) Prevention of change in appearance of terrain 

Many factors contribute to the difficulty of preventing 
visible changes in the terrain and the most of these can be 
traced directly to personnel. It is a natural tendency of men 
to wander about and to take short cuts during the normal course 
of their work. This tendency alone is one of the greatest ob- 
stacles to successful camouflage. Good road and oath discipline 
must be demanded and freouently brought to the attention of all 
personnel. Some helpful points to remember are: 

(a) Always use existing roads and paths where possible 
but do not attempt to conceal them. Precautions such 
as wiring and taping should be taken, however, to insure 
against their widening and thus changing their appear- 
ance. 
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(b) New roads and paths, when necessary, should take 
advantage of any existing natural cover available. 

(c) A road or path should never end at an actual oosition; 
continue it to some destination that would appear to be 

a logical objective to an enemy observer. 



Figure ? shows the way an active German artillery 
battery during World War 1 remained concealed for many 
days until a careless soldier gave its position away. 

The site had been well chosen and excellent discipline was 
maintained ; our intelligence had not been able to locate 
it, though we knew the general area. After the battery 
had caused considerable damage to our troops, one of our 
photo interpreters noticed on a previous day's ohoto a 
series of white dots running across a field to a wooded 
area near a river bank. He reported the area as susoi- 
cious, and our own artillery fired on it. In a short 
time the damaging enemy fire had been stilled. Subse- 
quently, some German prisoners were captured nearby and 
they gave a description of the oosition. The German 
troops had been routed along the road and into the stream 
at the brid t e. They waded down stream and then went uo 
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Figure 2 

Faulty Camouflage Disc inline 
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over the bank into the well-concealed position. One man, call- 
ed out in hurry, failed to observe good discipline and his tracks 
across the field led to the eventual destruction of the battery. 

Vehicular traffic is another obstacle that has to be over- 
come in camouflage. Constant care must be taken to prevent the 
widening of roadways, the cutting of corners and making of ob- 
vious turnarounds. These can be prevented by a vigilant traffic 
control and the wiring in or taping of roads. 

Scattered debris and spoil, visible laundry, and smoke are 
tell-tale indications of human activity which should be avoided. 
Gleaming eouipment and groups of men standing in the open also 
indicate the presence of nearby installations. 

The following paragraph taken from "Camouflage for the 
Army Air Forces" illustrates the importance attached to camou- 
flage discipline: 

"A major camouflage problem at any Airdrome will 
be the auxiliary facilities used by the ground person- 
nel in supplying and maintaining operations. Disper- 
sion will be the major protection of these facilities 
if care is taken not to allow unnecessary or revealing 
tracks. The most brilliantly concealed and competently 
executed camouflage scheme will court failure unless 
the state of camouflage discipline is such that all 
activities are carried out in a way that aids decep- 
tion to the greatest possible extent." 

(2) Maintenance of Camouflage Materials 

Weathering and seasonal changes make the maintenance or re- 
establishment of camouflage materials an important "must". 

Fading of materials and. their destruction by the forces of 
nature are apparent to everyone and the necessity of repair and 
replacement is obvious. 

Seasonal changes which alter the appearance of the terrain 
is a daily process that we are too apt to overlook. It is 
necessary to anticipate these changes and translate them into 
your camouflage installations if you are to continue successful 
concealment . 
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c. Proper Construction 

The objectives of proper construction are; 

(1) The installation must not have a regular form or cast 
either a regular or well-defined shadow. 

(2) It must conceal the form and shAdow of the object to be 
concealed. 

( 3 ) In the process of erection, camouflage discipline must be 
rigidly enforced, tracks of personnel and vehicles must be kept 
to a minimum and preferably concealed. Materials for the con- 
struction of a position should be placed under nearby existing 
cover, if possible, and the personnel performing the work con- 
fined to the area to be concealed, using only as many men as 
needed to do the work, dry additional personnel should be dis- 
persed and required to ovoid any unnecessary movement. 

The accomplishment of these objectives will be a natural 
result of proper planning without which any installation will 
lose most of its efficiency. 

d. Proper Selection of Materials 

In selecting materials for concealment, three things must be 
considered; they are: 

(1) Availability. 

(2; They must match the surrounding terrain in 
color and texture. 

( 3 ) They must be easy to maintain considering 
the length of time a position is to be occupied. 

Proper reconnaissance will determine the availability of materials 
and the type necessary to match the existing terrain. It is obvious 
that the ir.troau tion of a material foreign in color end texture to 
the natural materials with which you are surrounded would immediately 
arouse the interest of an enemy observer. 

Maintenance is a factor that must be considered fully* If you 
are to oe in a position only for a day or two, natural material care- 
fully taken from existing ground cover or wooded areas would be ac- 
ceptable. If, however, the position was to be occupied indefinitely, 
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then the use of artificial materials would be oreferable, due to their 
stability and the fact that less mainten-nce would be reouired. 

While the fundamental requirements of camouflage were listed in 
their order of importance, it must be remembered that all of them are 
important and necessary to the proper execution of successful camouflage. 
The absence of any one would nullify the others. 

e. Inspection 

Remember- -Camouflage is something to be done before. It is pre- 
ventive medicine and not practical surgery. After the camouflaged 
position is completed, obtain aerial photographs of it and compare 
them with those taken before camouflaging to determine if the changes 
in terrain are apparent. If the changes are noticeable, either correct 
your installation or, if the defects are too serious, move to a new 
position, leaving the original position to serve as a decoy. 

CAMOUFLAGE RESPONSIBILITY 



a. Unit Commander 

Who is responsible for camouflage? The doctrine is that every com- 
mander of a unit, no matter how large or how small, is responsible for 
the camouflage of that unit. Thus, by passing down through lines of com- 
mand, every soldier is responsible for his own concealment, as well as 
any weapon or machine that he uses. The importance of the acceptance of 
this responsibility cannot be stressed too strongly. 

b. Corps of Engineers 

In the execution of your camouflage construction, you will have the 
cooperation of the Corps of Engineers. This does not mean that they will 
relieve you of any of the responsibility or work connected therewith, 
but by directive they will be responsible for: 

(1) Supply of camouflage materials. 

(2) Giving technical advice when called upon. 

(3) General inspections to determine whether 
proper camouflage is being used. 

(4) Giving instruction and providing instructional 
material . 



The above functions are provided for by the Chief of Engineers 
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through the Engineer Board, aviation engineer oattalions, camou- 
flage battalions, and engineer staff officers designated as camou- 
flage officers. 

COIiCEUSlQN 

a. The Value of Camouflage 

The protection of personnel and materiel is of paramount im- 
portance, both from the standpoint of saving our own lives and the 
tactical value of eliminating the necessity of replacement. Con- 
struction and transportation of materiel requires many hours of 
labor and the use of critical materials, the cost of which is far 
greater in money and time consumed than that required for good, 
simple camouflage. Above all this, there is the probability that 
the lack of planes, guns, tanks or trucks may be the cause for the 
loss of a battle, as was often the case at the beginning of the war. 

Camouflage, then, is a practice that has no substitute, cannot 
be neglected, and above all must be fully appreciated and observed 
by every man in the any, regardless of his rank or station. 

b. Some Important Points to Remember 

In summing up what has been given in this lecture there are 
some important points you must remember: 

(1) Avoid silhouettes made against sly line or light background. 

(2) Avoid landmarks. 

(3) Make use of any natural cover available. 

(4) Avoid regularity of line and spacing. 

(5) Avoid unnecessary movement. 

(b) Disperse men, equipment and supplies immediately. 

(7) Always keep in shade or shadows. 

(8) Roads, paths, or trails should not have an obvious ending. 

(9) Old positions make excellent decoys. 
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(10) Bad camouflage is worse than no camouflage. 

(11) Don't change the natural terrain. 

In addition to those important points listed above, additional 
important points are enumerated on the following pa^es in: 

(1) Camouflage, What to Do 
(?) Camouflage Do's 
(3) Camouflage Don't 's 
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1. DO avoid silhouettes against the skyline. 

2. DO make use of natural cover . A sp: -.'ad ! it tree is worth a plane 
load of artificial material. 

3. DO keep in shade oi - shadow : It's cooler. j) ven the enemy can't 

make it "hot" for you. 




4. DO remember that shadows move. 



3. DO avoid regularity of line and spacing. 

6. DO blend into the immediate background, "’what the enemy can't see 
won't hurt you." 

7. DO change vegetation. Forget it and something (or somebody) else 
will be dead. 



8. DO disperse ecuipment and supplies immediately upon detrucking. 

9. DO disperse men immediately upon detrucking. Get off the field 
and under cover. You can organize just as well when concealed.. 
besides ....it's safer = 



10. DO shut up... black up... and cover up in all surprise operations, 
night or day. 
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CAMOUFLAGE DO'S 



1. 



2 . 



3 . 



4 . 

. 5 - 

6 . 

7 - 



s. 



9 . 



10 . 



11 . 



12 . 



13 - 



14 . 



15 . 



16. 



DO choose your position carefully. A proper "estimate of the situation" 
will make your work easier and avoid impossible camouflage problems. 

DO use common sense "to outwit the eneny common sense is very uncommon" . 

DO utilize ditches, hedges, edges of woods, folds in the ground, etc. 
These "accidents" in the ground will prevent 'accidents to you. 

DO avoid conspicuous landmarks. You don’t want to be a focal point 
of enemy attention. 

DO remember that anything conspicuous catches the eye of the energy ob- 
server. Try to blend into the background ; you want to be inconspicuous. 

DO garnish carefully, natural garnishing must look natural so use 
material similar to that in the vicinity and support it as it grows. 

DO thin out garnishing at the edges. A regularly garnished net casts 
a regular shadow which is definitely out of place in the surroundings. 

It looks like a stamp and we don’t want to pay postage on our own 
death bombs. 

DO keep turf or topsoil when digging in. It can be used to cover the 
spoil caused by digging. 

DO make bold patterns in garnishing or painting. You can’t see a two 
foot break from a distance of a mile or two. 

DO "look before you leap". Flan and lay out your position in detail 
before moving in and trampling down the area. Signs of activity lead 
to enemy activity which reduces the possibilty of further activity. 

DO observe camouflage discipline when making a reconnaisance. Signs 
of activity before occupation are just as dangerous as signs after- 
ward s . , 



DO restrict movement when the enemy is observing. A motionless ob- 
ject may escape detection; a moving object will attract attention. 

DO take extra care when tired. Fatigue leads to carelessness. 

DO keep your flat tops flat. Sagging nets are worse than baggy knees. 

DO use existing roads and paths. Traffic here will not leave notice- 
able signs. 



DO conceal the entire layout. If one tent or truck is seen it makes 
no difference that the rest of the installation is perfectly covered. 
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CAMOUILAGE IXJN'TS 



X, DON'T tie carelese and give away your buddies. They're depending on 
you just as you are depending on them. 

2, DON'T look up ct airplanes. The enemy is looking for you too and 
you're easier to hit than he is. 

3 . DON'T move unless you have to; then think how you can move to cover 
most unobtrusively. 

U. DON'T use artificial materials unless the natural cover is insuffic- 
ient. Natural cover blends best With nature. 

DON'T be regular in your layout, Regularity is a military attribute 
and the enemy recognizes it as such. 

6 . DON'T take shortcuts over the open or step outside cover. Every 
time you put your foot down you make forty-eight square inches to 
attract the enemy's attention. 

7 . DON'T walk around the outside of a net to the camouf lage . Where 
you walk will be light in a photograph; the camouflage will be dark. 
Do you think the enemy will miss such a buliseye? 

8 . DON'T hide your installation and leave your spoil and belongings in 
the open. Remember the ostrich. 

9 . DON'T let your flat tops sag. They w$ll photograph like a wet 
blanket laid out on bushes and they are not a bit safer* 

10, DON'T lower the side of your camouflage. Your Commanding Officer 
cannot cee what you are doing, but the enemy sees the shadow thrown 
by these sides and he will be even more severe, 

11 , DON'T hide under matted camouflage. It is as conspicuous as a bad 
haircut . 



12 . DON'T end a read at an installation or make a lot of trails to a 
position. Did you ever lose your way to a eantsent 

X3. DON'T leave things near the edge of your camouflage. The edge of 
your camouflage isn't — and shouldn't be — opaque. 

lA. DON'T put up bad camouflage and think it's a magic veil. There 
aren't any in war. 






DON'T crowd around an installation. Dispersion lessens the likeli- 
hood of conspicuous trampling. 
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CAMOUFLAGE DON'TS 
(Cont'd) 

16. DON'T clean up old positions; it won't look natural to the enemy. 
If you're moving, out, it will remain as a dumny; if you're moving 
in you don't want to change the appearance. 

17. DON'T expose lights or make a great deal of smoke. The enemy is 
looking for such beacons. 
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LESSON OUTLINE 



LESSON NO. 2 



SUBJECT: Aerial Photography 



LOCATION : Lecture Room 



REFERENCES: IN 21-2 5 par 42 



IN 21-26 par 6l-68 incl, 76-93 incl 
IN 30-21 pages 39-84 incl 
TK 1-220 par 1-2? incl 



TIME REQUIRED: Aerial Photography 



30 minutes 
45 minutes 
30 minutes 



minutes 



Photographic Identification. .45 minutes 



Stereoptic Vision 



Stereoscopic Identification.^ minutes 



MATERIALS REQUIRED: Aerial Photographs for Class 



POINTS TO BE COVERED BY INSTRUCTOR: 

1. Introduction 

a. Purposes in the combat zone 

(1) Detection of camouflage and eneny activity (indirect 
observation) 

(2) Mapping and aerial reconnaissance 

b. Reasons for study 

(1) To know the types of photography and their limitations 
in the combat zone 

(2) Use in the inspection of camouflage 

2. Equipment and materials 
a. Cameras 



b. Intervalometer 

c . Lenses 

d. Films 

( 1 ) Orthochromatic 

( 2 ) Panchromatic 

( 3 ) Infra-red 



Stereoptic Chart I for Class 
Stereo-Pairs for Class 
Stereoscopes 
Magnifying Glasses 



(1) K 17 

K 20 




(4) T 5 

( 5 ) K 19 
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(4) Kodachrorae 
(?) Agfa Color 
(b) Kodacolor Aero 
e. Filters 

(1) Filters used to penetrate haze 

(2) Filters used to cut out light which will not affect the film. 
3- The types of photographs 

a. Classified according to direction 

(1) Oblique 

(2) Vertical 

(a) Mosaics 

(b) Stereo-pairs 

( C ) Night pho tog raphy 

b. Classified according to type of film 

(1) Explanation of constitution of sunlight 

(2) Color 

(3) Black and white 
4. How photographs are taken 

a. Equipment 

b. Methods used 

c. For checks on installations 

(1) Vertical 

(2) 4 Obliques 

(a) Taken at right angles to logical approach 

(3) Stereo-pairs and infra-red if available and applicable 

10 MINUTE RECESS 

3. Identification in the photograph 

a. What makes thirds light and dark 

(1) Color 

( 2 ) Texture 

(3) Shadows 

b. Identification 

(1) Tone and texture 

( 2 ) Shape 

(3) Size 

(4) Background 

(5) Shadow 

c. General rules 

d. Pass photos to the class for demonstration 
10 MINUTE RECESS 
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Stereo-vision 
. Introduction 

. How to acquire stereo-vision 

(1) General 

(2) Fusion exercise instructions 

(a) Focus 

(b) Relief perception 

(c) Chart 1 

(d) Advanced technique 

(e) Practice 

(f) Cross-eyed stereo-vision 

c. The use of stereoscope on stereo-p&irs 

(1) Photo orientation 

(2) Study of the stereo-pair 
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LECTURE 



LESSON NO. 2 
AERIAL PHOTOGRAPHY 



INTRODUCTION 

a. Purposes in the Combat Zone 

(1) In the introduction to camouflage two types of aerial observa- 
tion were mentioned, direct and indirect. Aerial photography is in- 
direct observation and has several definite uses in the combat zone; 

It provides the enemy with a method of reconnaissance by which he 
can study every detail cf a landscape at his leisure, and in perfect 
security, with magnification of the terrain as seen by the observer 
or pilot in a plane. Every suspected zone can be magnified and 
combed for indications cf the target sought. Most revealing compari- 
sons are possible between ohotograohs taken at different times of day 
or on different dates. A shadow that fails to move with the sun, or 
a form that grows or moves with time is immediately marked for closer 
scrutiny. Stereoscopic pairs may disclose unnatural elevations; 
infra-red prints or selective filters may discriminate artificial 
from natural greens and browns, and color photographs may help to 
distinguish poor matching of pignsuts. 

(2) Aerial pbotcgrs ohy may also be used as a means of mapping areas 
that are inaccssible because of enemy action or distance. It also 
provides a more rapid method of mapping than surveying Find, although 
certain features are obscured by shade or vegetation, it provides an 
accurate means of locating objects. 

b. Reasons for Study 

There ere two reasons for including this subject in the curriculum 
of this course; 

(1) The individual must have a knowledge of the types of photography 
that he will face in the combat zone. He must know the limitations 

of the photographic missions of the enemy as well as the possibilities 
of detection. He must know what he 5 s camouflaging against. 

(2) He must know the type of photography that will bear the closest 
resemblance to the bombardier 3 s approach view, so that by ordering 
that type of photcgraohy the installation may be designed, installed, 
and inspected with respect to his view. 
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a. Cameras 

The aerial camera, may best be describ'd ss a fixed focus Ians in a 
metal box, to which is attached a large roll, or magazine, of film. 

This magazine or roll is generally operated by an electric motor con- 
trolled by a device known as the intervalometer One of the terms used 
in connection with aerial camera^ is focal length. Every lens has a 
definite focal length depending upon the way the lens has been ground. 
Focal length may be defined as the distance fro r.. the center of the 
lens to the focal plane, or film. This is shown in figure 3 




The distance from a to b in figure 3 ''•ill five you the size of the 
film that is used and. therefore the size of negative that is produced; 
this reproduces the area from A to £ on the ground 

It can be said that a knowledge of our cameras covers the general 
types of military cameras in use today anti the enemy may be assumed to 
have a fairly close parallel of equipment. Cameras are cameras, regard 
less of the nationality of the nan operating then-. Very much the same 
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with machine guns and other materiel. A study of the limitations and 
essential features of American eouipment will, then, provide a 
parallel study of foreign equipment. Aerial cameras in general use 
ares 



(1) The K 17, the nev; general purpose camera. It will take all of 
the lenses of all focal lengths from S-inch to 10~inch. It uses 

a magazine and takes a 9-inch by 9" :i nch negative. It is either hand 
or electrically opex'ated. and has all the latest refinements. 

(2) The K 20, a hand-operated camera with a 10- inch focal length lens. 
It produces a picture 4 inches by 5 inches and is a very useful camera 
for taking obliques in a tvo-seated airplane such as the AT 6 or the 

A 17 » which may be available when a regular photographic plane is not. 

(3) The K 24, the motorized edition of the K 20 which has been adapted 
to give sinilar pictures. The oarts are interchangeable with some 
British equipment, notably their F ?4. It takes a picture 3 inches by 
5 inches and is in general use in bombardment aircraft to record the 
hits made and the damage done during a .mission. 

(4) The T 5» a mapping camera that could be used for combat photo- 
graphy as well as for mapping. It takes a S- inch by 9--inch picture 
with a 6- inch focal length, wide angle lens. Other cameras, however, 
are preferred for combat photography. 

(5) The K 19, essentially a night camera with an extremely fast 
13-1/2 inch focal length lens, taking a c j- inch by ( j- inch photograph . 
Night photography is not the only purpose of this camera, for it may 
also be used for low level photography at very high speeds. 

b . Intervalometer 

The magazine of film is operated by an electric motor known as an 
intervalometer. The intervalometer controls the shutter of the camera 
so that it will open at definite intervals which have been previously 
set. Ihis interval is generally about three seconds. In this manner, 
a series or string of pictures are taken and the area beneath the line 
of flight of the plane is photographed. Being electrically controlled, 
it can be stopped or started by the pilot or some other person in the 
plane, even though they are located away from the camera. 

c . Lenses 

The average lenses used are 12 inches in focal length. For some 
cases in mapping, and where a large covering of territory is desired, 

(Cont ®d) 

Original from 

^ UNIVERSITY OF CALIFORNIA 



Digitized by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Coat 71 ) 



a wide angle lens is used. This is j -rner--' liy a six-inch focal length 
lens. The Army Air Forces Lave a eyrie:: :nown m the iri- netro^on system, 
which consists of three cameras and three v. Ldc-arv 1 a , six-incn focal 
length metro & on lenses, one ohoto (; .n?o; ing vertically, one at an angle 
to the right, and one at an angle to the left, so that the entire area 
between horizons is photographed . This system is also used at low 
altitudes for detail oictures of areas. The operation of this system 
is shown in figure 4. 



CA mMJMZM zz 




Figure 4 

The Tri-Ketrogon System 

Hi^i altitude pictures of this type are especially useful when a general 
topographic view of an entire area is needed for military intelligence 
or for those that are planning to occupy areas and wish to make detailed 
studies of them. This type of photography only gives general informa- 
tion and would not generally disclose camouflaged positions, except 
at low altitudes. Telephoto lenses varying in focal length from ?4 
inches to 40 inches, and giving large magnification arc used over areas 
where camouflage is suspected, or where other detailed pictures are 
desired. This mission is confined to a very small area. This is especially 
useful against bivouac, depots and dumos. 

d . Films 

The type of film must be selected individually for each mission and 
the meteorological conditions anticipated. It is not proposed at this 
time to enter into sens i tome try, coatings, film bases and other specialized 
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technical subjects. The principal differences of the various classes 
should be understood, however. 

(1) Orthochroraatic film is an older style which is only sensi- 
tive to blue, green, and ourple light, and is color blind to orange 
and red. It is relatively slow film and cannot be used to pene- 
trate haze with haze cutting filters. This film is not generally 
used in aerial nhotograohy, and is not considered useful for 
Intelligence photograohy. 

(2) Panchromatic film, as its name implies, is sensitive to all 
colors. It is the fastest film known and is the best alL-ouroose 
film made. It can be used with filters to penetrate haze and can 
be greatly enlarged. This is known as Class L film in the Arny 
Air Forces. 

(3) Infra-red film is primarily used because of its great haze 
penetrating Qualities, especially when used with a dark red fil- 
ter. It may also be used for detection of faulty camouflage 
because of the difference in reflectance of infra-red light from 
natural and artificial materials. 

(U) The principal color film used in photography today is 
Kodachrome. This film must be orocessed at the factory, is a 
slow speed film, and is very sensitive to haze. This film cannot 
be used at altitudes over 5, 000 or 6,000 feet because above that 
height the colors are out of balance on the blue side. At 
10,000 feet, the film produces a monochromatic blue picture. 

This film is not available in rolls and must be used in a plate, 
which makes operation difficult. 

(5) Agfa Color is a good ground photography film, but being 
slower than Kodachrome it is not suited for aerial use. The 
other characteristics, such as haze penetration, are the same as 
Kodachrome. It can, however, be developed in the field, and 
need not be sent back to the factory. 

(6) Kodacolor Aero is the only film to be developed exclusively 
for high altitude photography and is replacing Kodacolor as an 
aerial color film. This film is very fast, but it is grainy 
and cannot be enlarged to any extent. It comes in any size for 
standard aerial magazines. Pictures have been taken from 20,000 
feet with the proper filters with good color balance. This film 
is Army Air Forces specification }l21k. Instead of being returned 
to the factory as with Kodachrome, this film may be processed with 
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eauipment available to any reconnaissance group. 



e. Filters 

Filters are used to condensate for or to balance certain light 
conditions of nature. 

(1) The first compensation to be nade is for haze. There is a 
comolete set of filters to be used for screening objectionable 
light thus seeming to penetrate haze. These range from a pale 
yellow, known ae s "minus blue" filter to a dark red, known as 
a "minus green" filter. Special filters are also used for 
color photograohs. 

(2) The second comoensation which is to confine the light that 
strikes the negative to that which affects the film. This type 
of filter is best exemplified by a deep red filter used for 
infra-red photography which cuts out all visible light and 
allows only infra-red light to strike the film. 

3. THE TYPES OF PHOTOGRAPHS 

a. Classified According to Direction 

Photographs may be classified in two ways. To determine the 
requirements of a photographic mission the type of photography in 
each classification must be carefully considered. These classifi- 
cations are made, first, according to the photographic direction 
desired, and, second, according to the type of film.. Classification 
according to direction may be divided into two main divisions, 
oblique and vertical. 



(1) An oblioue picture is taken on an angle, giving the view 
that a pilot approaching the installation would have. From 
this, it may be seen that each of the two outside cameras in 
the tri-m;etrogon system is taking an oblique picture. See 
figure k on page }0. 

(2) The center camera, however, is taking a picture straight 
down. This type of picture is known as a vertical aerial photo- 
graph. Vertical aerial photography may be further sub-divided. 

(a) The first type is & mosaic. A mosaic is the effect 
obtained when an intervalometer is set to take overlapping 
pictures so that the entire area beneath the line of flight 
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of the plane is photograohec „ See Fig. 5- 




Figure 5 
Aerial Mosaic 

The picture A is taken when the plane is at a, 

B at point b, and so forth. 

(c) The second type is a pin point. When two or more 
photographs are taken of a small area the result is called 
a "pin point". Such photographs when taken with sufficient 
time between exposures to afford an overlap are commonly 
called stereo-pairs . These photographs are useful in 
intelligence work, as they will give the effect of third 
dimension or relief when viewed through a stereoscope. 

Only the part of the two photographs that contain the same 
area may be examined stereoscopically for depth. Since the 
adjacent photos of a mosaic overlap, this overlapping area 
may be substituted for a stereo-pair. 

(d) The third and last type is night photography. Night 
pictures can be taken at amazingly high altitudes. Pictures 
taken at 12,000 feet can resemble a day picture in the center 
of the photo. Night photogrsohs are taken by means of a dropped 
flash bomb, which activates the shutter mechanism by means 

of a preliminary top flashing, preceding, the main flash ex- 
posure downward, with a sufficient delay to give the shutter 
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mechanism time to ooen at the oea< of light intensity. A 
night flash bomb phonograph can usually oe identified from 
other photographs by the concentric ring of shadovs a way from 
the central light source. 

b. Classified According to Tyoe of Film. 

Two main effects of light can be obtained in aerial photography, 
black; and white, or color. Therefore the second general classifi- 
cation is made according to the light effect desired and, the type of 
film that is used. 

(1) To better understand the effect of light, we must understand 
what sunlight really is. You have all seen a rainbow, and many 
of you have heard that the colors are produced by the raindrops 
breaking up the white sunlight. This white sunlight is always 

made up of these colors but, unless they ere- refracted, or scattered 
hy some medium such as a raindrop or a glass prism, our eyes see 
the color of white. This may also be shown by a colored lens in 
front of a white light. A red lens filters out all of these colors 
except red, so that our eye sees red light only coining through it. 

In addition to these colors in the sunlight, there are also other 
things that are present, but our eye is not sensitive enough to 
see their, and they are therefore invisible. One of these invisible 
parts of sunlight is infra-red ray. Natural vegetation or foliage 
has the property of reflecting this invisible infra-red ray and 
it is difficult to match this reflectancy with substitutes. It 
is for this reason that the infra-red film plays such an im.oortant 
part in camouflage. 

(2) Color film is U6ed to photograph installations which nay be 
subject to bombing attack; here color matching is renuireo to 
blend the installation into its surroundings and make it less 
conspicious to the bombardier. 

(3) Black and white photography will be used for most aerial 
photographs. These will ordinarily be made by using panchromatic 
film, as it gives the best results necessary for the ordinary 
photographic mission. Black and white photographs may also be 
obtained by the use of infra-red film which is used to photograoh 
definite areas in which camouflage installations are suspected. 

4. HOW PHOTOGRAPHS ARE TAKEN 

a . Eouipment 

• Let us have a look at how photographs are taken of the enemy and 
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Therefore, the general loading will be with panchromatic or Class L 
film. There is an exception to this rule however, for on a short 
mission over suspicious territory, two different set-ups can, and 
often are, used. 

c. For ChecKs on Installations 

The following is considered a sufficient photographic mission 
for design or inspection of camouflage work; 

(1) A vertical panchromatic photograph of the position that is 
to be designed or has been completed. This should be ordered 
taken with the Class L or panchromatic film and a suitable filter. 
The type of filter used will depend upon climatic conditions and 
should be determined by the photo crew rather than by the one re- 
questing the photography. 

(2) In addition to the vertical, there should be at least 4 
obliques taken at an elevation of approximately 5t000 feet and 
at a distance of from one to two miles. These obliques should 
be taken with panchromatic film and color film, if it is avail- 
able. Color film is rather important, especially on installa- 
tions where the camouflage is primarily against the bombardier's 
point of view. The four oblique photos are the most important 
part of this photo mission, 

(a) Do not shoot the obliques blindly from the four 
points of the compass, but try to select the principal 
routes of approach that the eneny bomber would use and 
take one oblique along this route and the other three 
obliques at right, angles to it. The elements such as 
rivers and highways that guide the bombardier should 
be taken into consideration. 

(3) Pin point stereo-pairs or infra-red photographs are also 
important and should be taken if at all possible. Both stereo- 
pairs and infra-red photographs are used by the eneny for the 
detection of camouflage, so it is advisable to obtain these 
types of photographs for the purpose of checking installations 
for camouflage effectiveness. The particular importance of 
each of these photographs will be discussed later. 

10 K1KUTE RECESS 
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5- IDENTIFICATION U THE PHOTOGRAPH 

a. What Makes Things Light anti Dark 

Since aerial photographs are generally black and white, we will 
study what makes the different shades of ulack and white in the 
ohotograoh . 



(1) It is partly the color of the object that is photographed. 

All other things being eoual, a dork brown field will register 
darker than a light green one. 

(?) Upon surfaces of the same color, the thing that determines 
how light or how dark they look is texture, You wall remember 
from the first lesson that texture is the roughness or smoothness 
of an object and its ability to cast a shadow upon itself. This 
texture is far more important from the air than it is from the 
ground . Take a smooth surface such as a table top in any given 
color, let us say green. The light striking that surface at an 
angle will bounce or reflect off, in much the same manner as 
tennis balls on a tennis court, and our eye or the camera gets 
the imoression of brightness. From the air, a smooth area will 
invariably p'-otograoh white. If that surface is rough or corru- 
gated, the light will be reflected but in all directions, and 
much less light will reach the eye, giving the impression of 
relative darkness from the air. Let us now take that same colored 
surface, with the light the sarnie, but with a "nao" or texture, 
like strands of wool or blades of grass, each capable of throwing 
a shadow as the light hits it. The man on the ground does not 
see all of the shadows, whereas the man in the air will, therefore 
the area will appear to have an appreciably darker shade. The 
surface may look light from the ground, but from the air the naoped 
or textured surface produces an effect of relatively great dark- 
ness. It will be noted that water is an exception to this rule. 

For a variety of reasons depending upon local conditions, water 
may photograph from blinding white to inky black. 

( 3 ) It will also be noted that as seen from the air, a natural 
shadow is almost always the blackest thing on earth- It is 
possible to oroduce at certain angles and light effects, a 
matt black paint that is at dark as a shadow, but this is the 
exception rather than the rule; black paint nay sometimes appear 
and photograph surprisingly light in tone. A shadow is almost 
always the blackest thing on earth. This is indispensible know- 
ledge in the study and identification in aerial photos. Smooth 
and level surfaces such as roads, sunlit roofs, concrete surfaces, 
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painted surfaces, close cut lawns,- denuded oatches in grass 
fields, places where grass has been flattened, rolled and 
harrowed plowland all look surprisingly light to the airman 
and in the aerial photograDh. The things that look darker 
are uneven ground, rough, broken ground, surfaces cov-Tad 
with tufty grass, leaves, heather, and so forth. The darkest 
things seen on the aerial photograph are shadows and the 
deeply napped surfaces of such objects as bushes, tall crops, 
hedges, and trees. 

b. Identification 

Objects in the aerial photographs are identified by: 

(1) Tone or texture 

( 2 ) Shape 

(3) Size 

(4) Background 

(5) Shadow 

The means of identifying an object by its texture or tone has 
already been discussed. The identification of an object by 
its shape is merely determining what the object is by its vertical 
view. Although we have only two dimensions to work with, whereas 
we have three in actual vision, the same method of identification 
is used; a souare roofed house will look spuare in an aerial photo. 
The next step in identification is by size. To determine the ei 2 e 
of an object it will sometimes be necessary to compare it with 
its surrounding features which have known or familiar dimensions. 

A square object may seem to be either a box or a flat-reofed house; 
size will determine which it ie. An object may also be identified 
by its background or its surroundings. A railway station may be 
identified as such because of the tracks that lead to it and by 
the sidings that occur around it. Shadow is by far the most im- 
portant method of identification in the aerial photo. The shadow 
adds the third dimension to the object so that a swimming nool 
would be confused with a building, were it not for the fact that 
buildings cast a characteristic shadow. Many objects when viewed 
directly from the vertical without shadow are not identifiable, 
such as a barrel and a chimney, but when their shadow is introduced, 
they may easily be identified. 

c . General Kules 

In identifying terrain features, the following points should be 
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remembered i 

(1) THE SHADOWS IS THE PHOTOGRAPH SHOULD ALWAYS FALL TOWARD 
THE OBSERVER. 

(?) Plowed fields look light because they reflect a relatively 
large amount of light.. 

( 3 ) Meadows look darker largely due to the shadows of grass. 

The meadow is said to have more texture than the field. The 
difference between the meadow and the field is similar to the 
difference oetween satin and plush velvet. Although both are 
the same color the velvet looks darker, due to the shadows of 
the small hairs that stand erect, but it can be made to look 
lighter when smoothed down. 

(4) Bridges look lighter than water (usually). They can be 
identifier by their size, shape, and shadow on the stream. 

(5) Buildings can be identified by their size, shape, difference 
in appearance of their two roof slopes, and by their shadows. The 
shadow looks darker than the building. 

( 6 ) Woods will appear relatively dark because of the deep shadow 
of the trees. They have much texture and reflect little light. 
Conifers generally are darker than deciduous trees, and their 
pattern is smoother. 

(7) A stream can be identified by its meandering course. Even 
through open fields, some trees or bushes generally grow along 
its banks. In a dense woods, it will appear as thinning out of 
the surrounding growth. Hie water looks very dark or very light, 
depending uoon the position of sun, camera, and water. 

( 8 ) Fence lines are identified by difference in texture and by 
the fact that they usually have trees or bushes growing along 
them, causing- them to look dark, due to the shadows. 

(9) Roads are identified by their straight lines, uniform width, 
and by the fact that their surfaces are generally smooth and 
reflect much light. Modern open asphalt roads will appear dark 
in certain illumination and slightly darker than other roads. 

(10) Trails are also light, but are more crooked and variable 
in width than roads. 
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(11) Bailroads are straighter, have more gradual curves, 
and are darker in appearance than most roads. 

(12) Orchards are identified by their shape and by the 
regular spacing of trees. 

(13) Clusters of buildings indicate the existence of a 
village. 

(14) Tracks show as fairly straight white lines; single 
tracks indicate personnel, double tracks indicate vehicles. 

INSTRUCTOfl'S NOTE: 

At this time photos will be issued to the class and discussed. 

The class will attempt to locate objects designated by the instructor. 

10 MINUTE BREAK 

6. STEREO-VISION 

a. Introduction 

The ordinary photograph has a flat appearance and it is 
hard to distinguish between hills and valleys. If we take two 
overlapped vertical aerial photographs known as a stereo-pair 
and view them with the naked eye or with an instrument known as 
a stereoscope, we will get the effect of depth or relief and be 
able to recognize the various ground forms. A person is said to 
have stereo-vision when he can secure this effect of relief. There 
are several methods which will assist in acquiring this ability, 
and each individual should experiment until he finds the method that 
gives him the best results. This ability comes very easily to some, 
whereas others will have to use patience to obtain it. Experience 
has shown that almost everyone with eyes good enough to get into 
the army can acquire this type of vision. Stereo-studies, when 
properly done, put no strain on the eyes and are even prescribed by 
some oculists as eye exercise. This type of vision is considered to 
be of sufficient importance by the War Department to be taught in all 
of the service schools. 

b. How to Acquire Stereo-vision 

(l) The best method of acquiring stereo-vision is to go through 
certain preliminary exercises. These exercises train the eyes to 
see objects near-by, though they are focused as though viewing 
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distant objects: the lines of sight are nearly parallel while 

viewing near - by objects instead of having them converge on the 
object as they usually do, (See figure 6) 



In distant vision the eyes are focused along the lines 
A and Bo In near vision, the eyes are focused along 
the lines a and bo In stereo-vision, the eyes are 
focused along the lines A and B while viewing points 
on the surface x to y. 

JW-21-25 describes various preliminary exercises „ These 
preliminary exercises are helpful, they are not necessary, 
however , 

(2) The next step is Fusion exercises, similar to those shown 
on Chart I. Many persons can acquire stereo-vision in a few 
minutes with these fusion exercises without the preliminary 
exercises. 

INSTRUCTOR'S NOTE: 

It is suggested that the instructor demonstrate the correct 
use of Chart I as outlined in paragraphs (a) and (b) below. 

Chart I should not be distributed to the class until later. 



(a) First , focus the eyes on some distant sharply defined 
object a mile or more away. If no such point is available, 
a colored pin or tack 10 to 1^ feet or more away will do, 
This spot should be looked at for about 30 seconds. As soon 
as stereo-vision has been obtained by the individual, simply 
staring into space will produce the same results „ 




Figure 6 
Stereo- Vis ion 
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(b) Secon d , while retaining this focus, move Chart I into the 
line of vision and look at figure L You *ili probably see 
three truncated prisms. The center one should show relief 
with the smaller base pointing towards you. If the image 
is blurred, rotate the page slightly until the inage becomes 
clear. If you see four images, move the page away or toward 
you, concentrating upcn the fusion of the middle two. If you 
do not get the perception of relief within a few minutes, re- 
peat the first and second steps. Most persons can secure re 
lief by holding the nage about one foot from the eyes, while 
with some the best relief is obtained when the page is held at 
arm's length. By moving the page into the line of sight from 
the top, most persons get the best relief, tut to a few, it 
is best to move the page into the line of sight from the 
bottom. 

INSTRUCTOR'S NOTE: 



Chart I should be distributed to the class at this time and 
the process as demonstrated in (a) and (b) above be repeated by 
each student. 

(c) Third, when you secure the stereoscopic effect, repeat 
the process using the other figures on Chart I. You should 
get the following results. In figure 2, the narrow base of 
the truncated prism should point away from yoip- in figure 3» 
the uoint of the pyramid should point away from you; in fig- 
ure 4 , the point of the pyramid should point toward you; in 
figure 5» you should see a five on the face of the die; in 
figure o, you should see three dots in a straight vertical 
line, the lower dot being higher than the other two, in fig- 
ure 7, the center pyramid should rise out of a hollow in the 
square; in figure 7* the corridor should go away from the 
observer . 






(d) Fo urth , when you have attained the stereoscopic vision 
by the methods outlined above, repeat the process by putting 
Chart I on a table and transferring your line of sight to it 
without changing the focus of your eyes, rather than by in- 
terposing the page into your line of sight. Another way is 
to look at the floor and then move your head over the stereo- 
pair without changing the focus of your eyes. Other people 
find that it is a. great help to place a piece of paper or 
cardboard between the two objects, removing it as scon as 
stereo-vision is obtained and the figures are in fusion. 
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(e) Once initial stereo-vision is obtained, practice is all 
that is necessary to become proficient, end after a limited 
amount of work, the observer can get the effect of relief 
without looking at a distant point. The relief obtained by 
this method is better than that obtained from aircraft, 
esoecially when the elevation is greater than 1,^00 feet, 

(f) While the great najority of people can see stereoscopically 
by the method outlined above, there are a few who c;n see 
better by using some other method • The difference being 

that instead of the parallel vision described above, the 
right eye looks at the left oicture and the left eye looks at 
the right picture, so that the eyes are crossed In using 
stereo-pairs, the relief will be reversed in this method, so 
that hills will look like valleys and valleys will look 
like hills. Therefore, when using this method, the pic- 
tures should be inter-changed so that the right eye is 
looking at the right picture which is on the left side 
and the left eye is looking at the left picture which is 
on the right side. This will give the stereo -observer 
the correct relief. 
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The Use of Stereoscope on Stereo-pairs 



(l) A device known as a stereoscope will enable the observer to 
obtain the effect of relief with aerial photographs more easily 
than with stereo-vision. This is not difficult if the following 
idea 6 are kept in mind. 

(a) Piece one photograph on top of the other so that the 
detail approximately matches. 

(b) Note the oosition of an imaginary line joining their 

centers, so that the imaginary line of the lenses of the 
stereoscope may be held parallel to this line between the 
centers . Turn the ohotographs as a group until this posi-' 
tion is obtained. (Note: Unless shadows are very pro- 

nounced, they can be disregarded.) 

(c) Separate the photos along the imaginary line joining 
their centers, moving the one to the right to the right, 
and the one on the left to the left. View the right photo 
with the right lens and the left photo with the left lens. 



(d) The exact orientation of the ohotographs with respect 
to one another can be obtained by keeping such details as 
roads, or streams which appear in both photographs, parallel 
to one another. 



(2) The procedure is similar to that outlined in method one 
of the figures. In detail, it is as follows: 

(a) Select a sharply defined detail such as a house, lone 
tree, road bend, etc., which appears in both photograohs > 

(b) Place the stereoscope over the photographs. 

(c) With the stereoscope over the photographs, look through 
it at the previously selected point, for example, a house. If 
the house is indistinct or appears in quadruplicate, hold 

one photo in place and rotate the other until clarity is 
obtained. The effect of relief should now be apparent. In 
case relief is not obtained, check the ohotos to see if they 
are in the relative position in which they were taken and 
repeat the process as outlined above The imaginary line 
joining the lenses should remain parallel with the line join- 
ing the centers of the photos. Both photographs should be 
illuminated with adeouate non-glaring light. Day-light is 
better than artificial light for this purpose. 
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LESSON OUTLINE 



LESSON NO. 3 



SUBJECT: Military Maps 

LOCATION: Lecture Room 



REFERENCES: IM 21-25 par 4, 6 , S, 11, 12a, b, 13 , 23-26 incl. 

TILE REQUIRED : 45 minutes 

MATERIALS REQUIRED: Military Maps for Class 



POINTS TO BE COVERED BY INSTRUCTOR: 



1 . Introduction 

a. Why we study maps 

b« The tyoes of maps that will be furnished in the 
combat zone 
2 o Hap measurements 
a. Scales 

(1) Words and figures 

( 2 ) Representative fractions 

(3) Graphic scales 
b- Distance on a map 
c. Direction on a map 

d Location by coordinates 
(l) Coordinate scale 

3 o Contours 

a. Definition 

b. Characteristics of contours 

4 Conventional signs and symbols on a military map 

a. Identification of symbols by color 

b. Identification of symbols by conventional signs 
-■< Conclusions 
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LECTURE 



LESSON NO. 3 
MILITARY MAPS 



1. INTRODUCTION 

a. Why We Study Maps 

Although aerial photographs may sometimes be used, a map is the 
usual method by which military personnel locate positions and point 
them out to others- There is then, a definite need for the ability 
to understand maps. 

(1) A map is a graphical representation of the physical features 

of the earth shown on a flat surface. 

b- Types of Maps Furnished in the Combat Zone 

There are several types of maps that will be lurnished in the 
combat zone. Hie type of map that will be the most readily obtain- 
able, even though it is not the best, will be general or crude maps. 
Examples of this type of a map would be an automobile road map, and 
a map from an atlas. The second type of map that will be generally 
obtainable is generally known as a photomap. An aerial mosaic may 
be used for this type of map. Although the photomap does not con- 
tain as much detail as other maps, the information on it will be 
generally suited for use in the theater of operations. The photo- 
map has the advantage that it can oe quickly prepared in the combat 
zone if there are any photographic units present. The third type 
of map that will be obtainable in the combat zone is the militaiy 
map. Since you are all familiar with aerial photographs by this 
time, and you probably have seen and used an automobile road map, 
a knowledge of military maps will enable you to locate aqy position 
in the field. 

2 . MAP MEASURid’k-NTS 



a. Scales 

In reading a map, the first consideration is the scale of the 
map. The scale is the relation between measurements on the map 
and corresponding distances on the ground. The scale on a map may 
be expressed in one or more of the following ways; 
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(1) By word end figures 

This scale is the actual relationship between distances 
on the map and distances on the ground exoressee in words and 
figures. A scale of "one inch equals 2 00 feet" means that one 
inch on the map will eoual 200 feet on the ground that the map 
represents . 

(2) By reoresentative fractions 

The scale of a map may be shown as e representative 
fraction (usually abbreviated KF). This fraction represents 
the ratio between a given distance on the map and a corres- 
ponding distance on the ground. The representative fraction 
is shown thus: I:b2,b00 which means one unit of distance on 

the map eouals b2,b00 such units of distance on the ground. 

For example, one inch on the map will eoual b 2,^00 inches (or 
about one mile) on the ground, and on the same map, one loot 
on the map will eoual b2,^00 feet (or about 12 miles) on the 
ground. The greater the denominator of the representative 
fraction, the smaller the scale; a 1:20,000 map is a large 
scale map, and a 1:1,000,000 map is s small scale map. 

(3) Graphic scale 

The graohic scale on a map is a figure res em cling » 
small ruler divided into equal parts, each division being 
marked not for its actual length, but with the distance each 
length represents on the ground. 3ach graphic scale is divided 
into large units, usually 1,000 yards, and the extension is the 
sub-division of one unit of the orimary scale 'into smaller 
units, usually 100 yards. 

b. Distance on a Map 

When the scale of a map is known, distances on the ground 
which are represented on the map can be determined . Sven though 
the scale is given in words and figures or as a representative 
fraction, some sort of a grauhic scale is usually necessary. The 
graphic scale is the most accurate and the most common means of 
determining distances from a map. The distance between two points 
on a map may be determined in the following nanner First, obtain 
the distance between the two points by means of a strip of paper 
or a straight edg-e. The second step is to transfer this measure- 
ment to the graphic scale, thus determining the distance on the 
ground that is representative of the measured distance on the map. 
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C. Direction on a nap. 

To locate objects definitely on a map, both direction and 
distance are needed- An ooject can be located by telling in 
what direction and how far it is away from a given point, on the 
ground or on a map. Directions on a map are indicated by the 
points of the compass. The top of a map is always approximately 
llorth. As you will remember, a compass does not always point 
true North, but points to the magnetic North Pole. The differ- 
ence between these two readings is shown on a military map as 
magnetic declination. On a military map, there is also another 
North known as the grid north. This is the direction in which 
the vertical grid lines on a military map point. Magnetic North 
it usually used when locating a position. A line indicating 
direction is known as an azimuth. An azimuth is expressed by 
clockwise degrees from North. The direction of due £ast would 
then be 90 degrees. South ISO degrees and West 270 degrees azimuth. 
We now see that any point can be located by giving its azimuth 
from a given point and indicating the length of this azimuth. 

d. Location by Coordinates 

Another method of locating points on a map is by the rise of 
grid coordinates. 




Figure J 
Grid Coordinates 
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A military map is divided into squares called grid coordinates. 
Bach side of these squares represents 1,000 yards on a large scale 
map. On a medium scale .i/p, however, the sides represent 5»000 
yards. Each side of these- squares is :neasured from a point of 
origin, in thousands of yards, and tnis distance is indicated on 
the border of the map, 

A point on a military map ray be accurately located by the use 
of these grid coordinates. Each of these grid squares may be 
considered to be divided into tenths so that the points may be lo- 
cated more .accurately. In locating a point, the horizontal distance 
from the point oi origin is first measured. The vertical measure- 
ments from the lower point of origin is then taken. It must be 
remembered that horizontal numbers read to the right and vertical 
numbers read toward the top. An example of the location of a 
point would be lSb.20 * 263»54. This designation would locate the 
point on a military map within ICO yards. To facilitate the 
location of points, a coordinate scale is used. A coordinate 
scale is a reverse I/. shaped card made of cardboard, metal or cellu- 
loid. For large scale maps having grids 1,000 yards apart, beginning 
at the inside corner lay off on the interior edges of the card 1,000 
y&rde to the scale of the map. Then divide each 1,000 yards into 
ten equal parts. This mey oe done by means of the graphical scale 
printed on the map. A similar procedure may be used for medium 
scaled maps having* grids 5*000 yards apart. To use this coordinate 
BC&le, place the bottom edge 01 the L on a horizontal grid line, 
directly below the point to be located. Move the coordinate scale 
to the right until the verticil scale intersects the point. The 
fractional divisions of the grid square may then be easily read on 
the coordinate scale, remembering that horizontal is read first and 
the vertical is read second, (bee figure 8 on the following page.) 
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CCOTOUHS 

Prior to this point, the map h .s been regarded as a flat sur- 
face. A map to be of the greatest practical value, must convey to the 
user a definite impression of the ground forms (hills, ridges, and 
valleys), which are known as relief. This brings up the important 
sun j ect of elevation. Elevations on a map are shown by means of 
contours. 

a. A contour on a map is an imaginary line, drawn through points 
of equal elevation, showing the different ground forms. The map 
may be more easily oriented by seeing these ground forms. Con- 
tours on a map also enable a person to determine points that are 
defiladed from ooservation without site reconnaissance. 
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o. Characteristics ot Contours 

Contours novo cert-un definite ch' racteri sties. 

(1) Contours are spaced at uniform vertical intervals. This 
interval is printed on the bottom of the map. 

(2) A small closed contour indicates a hill top or a depression. 
A hill top m?v uc distir% uisned from a depression as shown in 
figure 9* 



iigure 9 

Hilltop and Depression Contour Markings 

( 3 ) 4ve ry contour is a. continous closed curve, either on or 
off trie map. 

(4) Spacing, of contours indicates stetpxic c s of slopes. This 
spacing also indicates the character of a slope, vhetner uniform, 
concave, or convex. 

( 3 ) Contours du not touch or -ross one another, except in the 
unusual case o 1 ciiiis. 

(b) Valleys are usually characterized oy V-shaped contours and 
ridges by b-shaueu cont .urs. 

(7) Aujactnt cent curs on*-, a ; other. 



4. CONVMillUhAL HlGllb AMD SW'BOLS 

To facilitate the identification of features on a map, conventional 
signs and symools are used. The purpose oi these symoals is to pro- 
vide a common understanding to all interpreters of military maps. 

These symools also facilitate the orientation of the map to the terrain. 
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Hie location of ooints on a map are more accurate in some instances 
than others. The most accurate of these are surveying monuments and 
triangulation stations. These are the primary points upon which the 
map is drawn and formulated. The next in order of accuracy are 
railroads and important bridges. Main roads follow closely to these. 
Isolated buildings such as churches and school houses on main roads 
are the next in order of accuracy in their location on a map. As a 
general rule, it may be said that land marks are the most accurately 
located positions on a map. Secondary roads, contours, streams, wooded 
areas, cleared areas and other general areas are not as accurately 
located. 

a. Identification of Symbols by Color 

There are two methods of the identification of the symbols seen 
on a military rap. The first of these is identification by color. 

Blue on a map means water; this includes marshes, rivers, and streams. 
Green on a map is always woods or vegetation. Brown is used for fills, 
cuts, and contours. Black on a map is always used for the work of 
man; this includes houses, bridges, etc. Red is sometimes used to 
indicate roads. Roads, however, may also be printed in blacm, 

b. Identification of Symbols by Conventional Signs 

The second, method of identification of symbols i6 by conventional 
signs. These are shown on Chart II. It should be remembered that 
these conventional signs are generally printed in the appropriate 
colors. 

INSTRUCTOR'S NOTE: 

At this point the instructor will demonstrate the symbols and 
conventional signs found on Chart II. Wien this is completed the 
instructor will pass out maps to his students. He will then have 
the students locate points designated by him. These points will be 
designated by the use of a coordinate scale. The determinations of 
the elevation of certain points will also be stressed Wien the 
student has familiarized himself with the maps, they will be collected 
and the instructor will give the conclusions. 

5. CONCLUSIONS 

As a conclusion it will be stated that an elementary knowledge 
of map reading is an essential part of the soldier's knowledge in the 
Theater of Operations. Map reading may be mastered only with practice. 
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LESSON NO. 4 



SUBJECT: 
LOCATION : 
REFERENCES: 
TIME REQUIRED: 



The Tr.ctics of Aerial Attack 
Lecture Room 

Protective Concealment, Office of Civilian Defence, Apo. A 
30 Minutes 



IiATERIALS RETIRED: None 



POINTS TO 3E COVERED 3Y INSTRUCTOR: 



1. Introduction 

a. Tactics in World War I 

b. Development during, recent conflicts 

c. The necessity for concealment 

d. How the bombardier locates his target 

2. Tiie methods of aerial attack 

a. General 

b. Horizontal bombing 

(1) Precision bombing 

(2) Area bombing 

c . Dive bombing 

d. Minimum altitude bombing 

3. Methods of bomb release 

4. Approaches used on bombing missions 
Visual requirements for bombing missions 

6. Types of bombs used 

a. Demolition 

(1) Instantaneous-fuse type 

(2) Delay -fuse type 

( 3 ) Bomb effects 

b . Other types 

7 . Conclusion 
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LECTURE 



LEbSOK NO . ir 

ThJt; TACTICS OF AlRIAL ATTACK 



INTRODUCTION 



s- Tactics in World War I 

The emp loymcnt of bombardment aviation against fixed and mobile 
objectives is comparatively new and has only been employed as a 
formidable means of attack daring the past ten years- Some bombard- 
ment was done by military aircraft in World War I, but t/ is was mere- 
ly 11 egg- laying” , done with the aid of a crude bomb sight , or usually, 
none at all. Such features as struts, cylinder heads and wing edges 
were used by the pilot to sight his bombs. This method was veiy in- 
accurate and had a greater nuisance than destruction value- 

b. Development During Recent Conflicts 

Following the World War, there was a lull in the development 
of bombardment until about 193 b- It was not until the beginning 
of the Spanish Civil War, the Etheopian Campaign and the war in 
China that the terrifying possibilities of bombardment aviation 
became apparent. A new phase was introduced into warfare with, the 
first large scale employment of aviation. It was found that exposed 
targets, both fixed and mobile, were subject to aerial attack This 
rapidly brought about such counter measures as camouflage, disper- 
sion, and concealment of vital, but 'vulnerable installations; and the 
hours of darkness were consequently used for the movement oi supplies 
and troops. 

c. The Necessity for Concealment 

It has been clearly proven that aerial attack has become an 
important factor in modern warfare; therefore ary installation, 
regardless of its geographic location, is subject to this type oi 
attach. Its employment has made it necessary that certain steps 
oe taken to make installations less apparent, and so dispersed that 
the destruction from a single bombing or strafing attack will be 
minimized. In FM 1-10 ”Tactics and Techniques of Aerial Attack” 
one mission of military aircraft is clearly defined as follows;. 

”A major strategic function to be accomplished by militajy 
aircraft will be the destruction of eneny aviation facilities 
and oi eneny aircraft at its bases, oe it land or sea.” 

The eneny employs the same tactics and have the same missions 
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and therefore it is the responsibility of each man to see that he 
and all facilities are made as difficult a target as possible, 

do How the Bombardier Locates his Target 

The bombardier has several definite methods of locating his target 
The orincipal aid is the presence of conspicuous landmarks near the 
target area. He can auickly locate the target by spotting a known 
landmark, thus reducing the area that he must scrutinize. Other 
methods used when landmarks such as bridges, rivers and crossroads 
are not present are similar to those used in identification in the 
aerial photograph, except that in addition to these, the bombardier 
has color and movement to aid him in locating his target, 

THE METHODS OF AERIAL ATTACK 

a . General 

Some discussion of the methods of aerial attack will provide 
a better understanding of the passive means of combating such tac- 
tics, The forms cf bombing may be classified as horizontal, dive, 
and glide bombing. Glide bombing, for all practical purposes, 
may be considered the same as horizontal bombing with the ex- 
ception that it is a silent means of attack. In recent warfare,, 
a new technique of horizontal bombing, low level, or minimum level 
bombing has been used and merits some independent discussion. 

b. Horizontal Bombing 

Horizontal bombing is the type of attack usually employed 
against all types of land objectives, regardless of areas invol- 
ved, and usually provides the most accurate method of bombardment „ 
Altitudes from wnich horizontal attacks are made vary from 62 feet 
to the service ceiling of the aircraft used, which in the case of 
the B-17F is 38,000 feet. Recent war tactics indicate that most 
bombing attacks made in daylight are made between IS, 000 and 25» 000 
feet, Altitud.es of ]>^,QOO feet have been used, however, If the 
defending air force has been rendered ineffective by the early 
stages of the attack, daylight bombing will be used from rela- 
tively low altitudes. It is reported that after the first two 
days of the Polish campaign, the Germans bombed at will from 
3000 to 50CO feet. Night attacks are made at altitudes that 
vary from 5»000 to 18,000 feet, depending upon the presence of 
enemy aviation, barrage balloons, and the effectiveness of anti- 
aircraft fire. 
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(1) Precision bombing 

In precision bombing each bomo is aimed, but this is not 
possible unless the target is plainly visible to the bombardier. 
Therefore, well camouflaged positions cannot be attacked by pre- 
cision methods. Similarly, installations protected by obscure 
weather, particularly by intervening clouds, are not visible to 
the bombardier. Effectively blacked oat installations are 
comparitively safe from precision bombing at night. Unless 
there is a bright moon, night attackers find artificial illumi- 
nation of a blacked out target necessary if it is to be effect- 
ively attacked. The initial lighting may be furnished by pursuit 
or reconnaissance aircraft, but this is usually done by bombard- 
ment f Lares. When planes attack singly at night, each one, after 
their attack, will climb to a higher altitude and drop a flare for 
succeeding bombers. Fires, from whatever source, are invaluable 
as beacons, and for this reason the initial phase of a night aerial 
attack is usually the dropping of incendiary bombs. As a result 
artificial fires are of great help in deceiving the enemy. 

(2) Area bombing 

When the target cannot be distinguished, or when numerous 
objectives are closely concentrated, area bombing may be used. 

It is also resorted to when tne weather obscures a target, or 
in the event that the target has been concealed by smoke. Often, 
when the elements of a single objective .are relatively widely 
scattered, it will be subjected to area bombing. Planes are 
flown in formation to cover the target as well as to decrease 
the time of assualt. Large industrial areas and extensive dock 
and warehouse facilities are appropriate targets for this type 
of attack, and it was used by the RAF on Genoa, Italy, prior to 
the American landing in North Africa. When an area is bombed at 
prearranged intervals by successive waves of bombers each assigned 
a definite portion of an area to destroy , it is generally known 
as pattern bombing. 

c. Dive Bombing 

Dive bombing is employed against vital concentrated targets such 
as central power plants, troop concentrations, moving warships, 
trains, and bridges. The maximum diving angle is 75 degrees. Planes 
assigned to such missions approach the general area of the target at 
an altitude of about 15,000 feet and quickly circle down to about 
5000 feet, definitely locating the target in this descent, but not 
staying over the point to be attacked. From this altitude the dive 
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is started, with the pilot simply keeping his sights on the target. 
The bomb is released at approximately lUOO feet and the plane auto- 
matically pulls out of the dive. The plane levels off at about 600 
feet, and the pilot has nothing more to do than return to his base, 
probably strafing troops if there are any in the area. 

d. Minimum Altitude Bombing 

Low altitude bombing may be undertaken for the express purpose 
of destroying interceptor planes on the ground, or for interrupting 
anti-aircraft defenses or air raid warning towers. On night missions, 
such tactics may be used against defending search-light installa- 
tions. The primary advantage of minimum altitude bombing is the 
element of surprise. It is difficult for anti-aircraft defenses 
to function against such attacks, and it is also impractical for 
pursuit planes to dive on a low-flying plane. This type of attack 
takes advantage of the terrain and can be accomplished when 
weather conditions would make high altitude bombing impossible. 

The approach is made at tree- top level, and when the target is 
neared, the planes climb to about 1500 feet, release their bombs, 
and again return to tree- top level for the flight back to their 
base. This type of bombardment is known as a "sweep" in the RAF 
and is effectively employed by their "Mosquito" bombers and Beaufort 
fighters in Libya and the low countries of Europe. Our own B-25B 
and Ar-20A are well adapted for this type of mission, and was 
employed by General Doolittle for his first raid on Tokyo. 

3. METHODS OF BCWB RELEASE 

Bomb release mechanisms are arranged to permit the bombardier 
to drop bombs singly, in salvo, or in train. Bombs are dropped 
singly when more than one target is to be attacked by a single 
plane, each target receiving its allotment. If the defense of a 
target is negligible, single bombs may be dropped until the desired 
degree of destruction is obtained. 

Bombs are dropped in salvo (two or more) when concentrated fire 
is desired on one target or the fuel supply of the plane or the 
defenses of the target make a second run of the bomber impractical. 
This procedure is used when only one approach to the target is 
possible. The bombs are released electrically and almost simul- 
taneously, so that two 500 pound bombs would have the effect of a 
1000 pound bomb. 
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Bombers may also make use of a different form of salvo by 
flying over the target in formation and releasing their bombs 
simultaneously upon a prearranged signal- This might be called 
an area-sal vo-bomoardment , and is a method employed extensively 
by the Japanese . In their use of this type of attack, the sighting 
is done by only one bomoardier, the other planes releasing their 
bombs without sighting, upon a prearranged signal- usually a burst 
of machine-gun fire- -or upon seeing the flight leader’s bombs drop. 

Bjy the use of this method, very heavy damage con be done to a small 
target area- However, unless the target is important the amount 
of ordnance required is out of proportion to the result obtained. 

If an elongated target is to be bombed by a single bomber, or 
if the area assigned to the bomber in an area bombardment is elon- 
gated, the bombs may be dropped in train. This means that the bombs 
are dropped at definite intervals as the plane flies over the target. 
That interval is based upon the size of the target, the type and 
size of the bombs used, .ind the speed of the plane- 

4- APPROACHES USED OK BOMBING- MISSIONS. 

The numoer of planes a clacking auy objective is dependent upon 
the character of the target , the probable defense to be encountered, 
and the degree of destruction desired If little interference is 
expected, single plane attacks are most effective and economical for 
concentrated targets. 

The direction of approach on ary target is determined to a certain 
extent by the defenses that are expected in the vicinity of the target. 
The probability of interceptor aviation, anti-aircraft fire and 
barrage balloons are factors that are considered During the daylight 
missions, atmospheric conditions, cloud formations, indirect approach 
or the possibility of approach from the direction of the sun are 
utilized to bring an element of surprise into the attack The direc- 
tion and velocity cf the winds aloft are important, for the probable 
range error is reduced when bombing into the wind Strong anti- 
aircraft measures may necessitate a down-wind approach to minimize 
losses- The nature of the target is also to be considered, as compact 
circular targets may oe attacked in almost any direction insofar as 
the effect on the target is. concerned Elongated targets are usually 
more effectively covered if the target is approached parallel to its 
long axis, so that the effect of any range error is minimized. 

The use of radio beams projected over the enemy's territory and 
intersecting near the designated target provide another means of 
approach. Such an aid permits reasonably satisfactory coverage when 
the target itself cannc-t be seen and may be appropriate for extremely 
extensive targets that are strongly defended.- Attacks of this type 
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are made over solid overcasts with a minimum interference from inter- 
ceptor souadron.s and anti-aircraft defenses. This method was used by 
the Germans over England until they found that the English were bending 
their radio beams and causing them to intersect over worthless areas. 

5. VISUAL REQp IBEMEwTc FOR dCMBIi^G MISSIONS 

Let us study the characteristics of a high bombing- run and the 
reasons why we not only camouflage against the aerial photograph, but 
also against the bombardier or the pilot of an attack bomber or a 
pursuit ship. Although a position may be definitely located in an 
aerial photograph, it is another matter for the bombardier or pilot to 
locate this position in. his sights and effectively bring fire upon it. 
By reference to fig, 10, we see a typical bombing rur, at 30*090 feet. 
Although this is a high altitude, similar conclusions may be drawn for 
the lower heights for the time involved. As you will remember, the 
higher the plane, the better chance the bombardier has of locating his 
target with the aid of landmarks in the panorama below him; and he 
will be further aided by the use of telescopic sights. At lower 
altitudes, the time available for this scrutiny and the amount of land 
that is visible will be considerably shortened. 

The bombardier, in order to hit his target, must always release 
his bomb at the bomb release line. The location of this line depends 
upon the speed and elevation of the plane and atmospheric conditions 
which tend to set up a resistance against the bomb. The higher the 
altitude of the attacking plane the greater the distance the release 
line will be from the target. When the speed of the plane is 200 miles 
per hour and it is at an altitude of 30*000 feet, this line will be 
approximately two and. one half miles distance from the target. After 
a bombardier picks up his target in the bomb sight, it requires a 
minimum, of 35 seconds to adjust it and release the bombs. This means 
that the plane travels an additional one and three-quarters miles 
so that a target must be positively identified four and one-quarter 
miles away. It will usually be farther. 

If a target can be rendered indistinct or completely concealed, 
it will further confuse the bombardier and increase the time 
required to locate his target. Thus, by camouflage it is possible 
to either hinder the bombing' mission or to cause its complete 
failure. It must be remembered, that the bombardier can still bomb 
a hidden target by plotting a prearranged course and making use of 
land marks for sighting points. In order to do this, however, it 
will be necessary to obtain the reouired information from aerial 
photographs prior to the bombing mission. 



(Cont ’d ) 



kj by Google 

f o 



-DO- 



Original from 

UNIVERSITY OF CALIFORNIA 



Digitized by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Cont'd; 




Figure 10 

Typical Tiding For Precision. Bonbing 
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In dive bombing, the pilot will have more time to locate a 
target as he will be able to pick it up during his descent to the 
diving level. This will be an exceptional means of bombardment, 
however, and will only be used when the situation demands. 

With low level or minimum altitude attack the scope of the 
target will be greatly reduced and the time available for identi- 
fication of targets will be very short. 

The bombardier at any altitude will have difficulty in locating 
his target and it is the objective of camouflage to adc to his 
troubles by making the target more difficult to locate or impossible 
to find. 

6. TYPES OF Ba$S USED 

Several types of bon.be are used for aerial attack and they may 
be carried by either bomber or pursuit planes. 

a. Demolition 

The bomb most used for the destruction of materiel is the 
demolition bomb, of which the exolosive charge is slightly more 
than half the total weight of the bomb. There are essentially two 
types of demolition bombs, the instantaneous- fuse type and the 
delay-fuse type. 

(1) The instantaneous- fuse type is designed to explode 
immediately upon impact and thus produce an effect on every- 
thing that is around it, rather than only that which it hits. 
This type of bomb is used against frail structures such as 
hangars and concentrated light weight apparatus. It is also 
used against materiel that does not have sufficient resistance 
to stop a bomb, so that the explosion will take place while 
the bomb is passing through 

(2) The delay-fuse demolition bomb is designed to bury itself 
into an objective by the force resulting from its descent, 
and thus blow the installation apart from its center. Such a 
bomb would be used against a building where it would penetrate 
a few floors and then exolode. This type of bomb is also very 
useful in minimum altitude bombing attacks, as it gives the 
plane a chance to clear the target before the concussion caused 
by the explosion of the oomb. 
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(3) The material that is displaced by the different types of 
demolition bombs is shown on the following table. These tests 
were made from an elevation of 8000 feet on a field of sanely 
loan. soil. 



Weight 



Type Fuse 



Material Displaced 



100 los. 
100 lbs.. 
600 los. 
600 lbs. 
2000 lbs. 
2000 lbs. 



Instantaneous 

Delay 

Instantaneous 

Delay 

Instantaneous 

Delay 



4 cu. yards 
30 cu. yards 
17 cu. yards 
170 cu. yards 
47 cu. yards 
bOO cu. yards 



During an experimental test, a 2000 pound demolition bomb was 
dropped from 15,000 feet onto solid concrete. Hie resultant 
crater was 6 3 /4 feet deep and 31 feet in diameter at the 
surface; it displaced SO cubic yards of material. 



b. Other types 

The other types of bombs that are used are the fragmentation bomb, 
the smoke bomb, and the incendiary bomb. The smoke bomb may also be used 
with poisonous gases or liquids. All of these bombs are of light weight 
and are generally dropped in train so that their effectiveness is spread 
out over & greater area. The fragmentation bomb acts upon the same prin- 
ciple as a hand grenade, breaking its shell case into many small pieces, 
each acting as a projectile. This bomb has been extensively used against 
delicate machinery such as airplanes and anti-aircraft defenses The 
anti-personnel bomb is another type of fragmentation bomb, and generally 
weigh only about two pounds; the fragmentation bomb may weigh }QO pounds. 
It does the same kind of work against personnel as the fragmentation 
bomb does against machinery. The incendiary bomb is a small bomb that 
is used to start fires. 

7. CONCLUSION 



In conclusion, aerial bombardment is a very effective and deadly 
means the enemy has to bring fire upon us; it is long range artillery 
without the errors inherent to it. 



To be concealed from the eyes of the oombardier of the strafing 
pilot, the work th/it has been done to conceal your position must be 
perfect and provide good concealment against any type of bombing or 
strafing to which you may be subjected. Remember that the modern 
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airplane traveling at high speed and at low altitude cannot be heard 
until it is only a few seconds away from you. By knowing the possible 
destruction that the enerqy can accomplish* and by respecting his 
powers of destruction, you will so conceal yourself so that you can 
perform your mission without endangering equipment and life. 
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LESSON NO. 5 

SUBJECT: The Materials for Camouflage 

LOCATION: Lecture Boom 

REFERENCES: IM 5-20, Par. 4, 8-20 incl, 22, 26-28 incl, 3?, 35, 36 ; 

W 5 - 35 . pages 286, 288, 289 , 292 , 293 ; 

Protective Concealment, Civilian Defense Manual 

Corps of Engineer Specifications; T-1213, T-1279. T-1093* 

T-1224, T-1215, T-1227A, 100-12. 

TIME REQUIRED: Three periods of 50 minutes each 

MATERIALS: Samples of osnaburg, burlap, paper garnish, fish net, 

chicken wire, steel wool garnish, glass fiber, shrimp 
net, visinet, paint Dowder, and other obtainable 
applicable materials. 

POINTS TO BE COVERED BY INSTRUCTOR: 



1. Introduction 

2. Classification and use of natural materials 

a. General classifications 

b. Advantages of natural materials 

c. Disadvantages of natural materials 

d. Expedients to overcome disadvantages of natural materials 

e. Use of green materials 

f. Use of dry vegetation 

g. Debris and it 6 uses 

3 . Classification and use of artificial materials 

a. General classification 

b . Flat tops 



( 1 ) Fish nets 

(2) Wire netting 




(5) Special ordnance installations 

( 6 ) Flat top frame construction materials 

c . Garlands 

d. Garnish 

(1) Weaving garnish into a net, coverage and purpose 

(2) Nets used in conjunction with structures 

(3) Garnish "Bill of Material" 

(4) Coloring of garnish 
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(5) Steel wool garnish 

(b) Glass fiber garnish 
(7) Feathers as garnish 
(S) Paper as garnish 

(9) Miscellaneous natural garnish rraterials 
e. Road and oblique observation screens 



15 MINUTE RECESS 



(b) 



l 



I 



l , 



Paint and the oart it plays in land camouflage 

(1) Physical dualities sought in camouflage paint 
(a) Infra-red reflectance 
(?) General paint classification 
(a) Water solvent paints 
1. Oleo-resinous 

Protein-bound cold water naints 
Cement water r )aints 
__ Snulsif ied asphalts 
Mineral solvent paints 
1. Oil- base paints 

Oleo- resinous paint 6 
Gasoline solvent paintE 
__ Luster less lacquers and varnish 
5. Cut-back asphalts 

(c) Turf dyes 

(d) Selection of colors 
Disruptive pattern painting 
Methods of paint application 
(a) Spraying and spray guns 

Tools for camouflage 
Texturing 

(1) Texturing materials 

(2) Adhesives or binders 

(3) Field comparitive test for light reflectance of 
texture material 

Artificial fog and smoke 
Decoys and dummies 
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LECTURE 



LESSON NO. 5 



THE MATERIALS FOR CAMOUFLAGE 



1. INTRODUCTION 

The subject of camouflage materials should be aporoached with an 
open mind. Certain conventional materials, through past experience, 
have become associated with camouflage, but it is not to be inferred 
that these materials, nor those stipulated hereafter, are a compre- 
hensive and complete list. Some of the materials listed will be 
procurable from Engineer supply depots and dumps. At other times, 
the ingenuity and resourcefulness of those individuals responsible 
for camouflage in the theaters of operation will be called upon to 
effect substitutions. Various adaptions will have to be made with 
locally available material to accomolish the mission. 

2 . CLASSIFICATION AND USE OF NATURAL MATERIALS 

a. General Classification 

The materials of camouflage may be divided in two classes, nat- 
ural and artificial. When we speak of natural materials to be used 
in camouflage, ve place a more liberal interpretation on the word 
than is normally used. The foliage of green and dried vegetation, 
brush, rushes, corn stalks, etc. are natural material and are us- 
ually termed as such. On the other hand,, a nan-made structure is 
not usually considered as natural, nor is the debris and refuse found 
in a shell-torn village or town. For the purpose of camouflage how- 
ever, these latter materials are considered natural. It will be 
inferred from this that natural materials used for camouflage are the 
materials natural to an area. 

b. Advantages of Natural Materials 

The advantages of natural materials for concealment are obvious. 
Being local, when properly used they will perfectly match the color and 
texture of the surrounding terrain. In aerial photographs they will 
photograoh the same and have the same infra-red reflectance as the 
surrounding materials. Used by themselves, or to augment artificial 
materials, they reduce appreciably the amount that must be brought 
up from the rear. 
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c. Disadvantages of Natural Materials 

Offsetting these desirable features, natural materials have cer- 
tain disadvantages, one of which is the lack of an opportunity to pre- 
pare them in advance. All natural material must be gathered, fabri- 
cated, and erected on the site. Where green vegetation is used, it 
must be replaced and renewed freouently. This necessitates contin- 
ual inspection, and strict camouflage discipline must be observed by 
the maintaining personnel to prevent visible tracks. Care should 
be taken that the areas from which the material is cut do not as a 
result, become an indication of military activity. 

d. Expedients to Overcome Certain Disadvantages of Natural Materials 

Cut green vegetation has a tendency to dry, or as we term it, to 
wilt. In wilting, the leaves curl, turning the lighter-colored under 
side up. Where any ouantity of this wilted foliage is used for an 
overhead cover, it is readily detected in the aerial photograph, or 
by aerial observation. Various expedients are used to retard this 
wilting and to toughen certain deciduous plant growth so that leaves 
will not fall off and. leave the branches bare. One of these methods 
is to dip the material into sodium silicate or water glass. This 
coats and seals the leaf pores, retarding the evaporation of the mois- 
ture in the leaf. Unfortunately, this chemical is not water resistant 
and may wash off with the first rainstorm, For an arrid region, where 
little rainfall is encountered, it is reasonably successful. 

Another process is to soak the branches or vegetation in a strong 
solution of calcium chloride. This chemical has the peculiar pro- 
perty of being deliquescent, that is, it has the ability to absorb 
water from the air and become a liouid. A bucket of calcium chloride 
left exposed to the atmosphere will soon absorb so much moisture that 
it will fill the container and cause it to overflow. The foliage 
is soaked in a solution made by dissolving from three to six pounds 
of the calcium chloride in each gallon of water. Four to six days 
are required for the foliage to become saturated with the solution. 

The best results are obtained from the coarser, more leathery plants 
of foliage, such as holly, laurel, and other rubbery- leaved plants. 
Finely textured leaves such as those of aspens, or birch do not 
attain this toughness. Unfortunately, the tougher leaved plants have 
to soak for a longer period of time, but treated in this manner they 
have from three to six months durability. Calcium chloride will attack 
the chlorophyll or green coloring substance of plants and the leaves 
that have been treated with it turn yellow or bleach out badly. 
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In order to compensate for this, it is necessary that the chloride 
saturated substance be painted. Camouflage paints having the pro- 
perty of infra-red reflectance are recommended for this purpose. 

Since calcium chloride is soluble in water, it is necessary to take 
this into consideration and use a mint that forms a weather resistant 
film. For this purpose an oil base paint is recommended. 

e. CJse of Green Materials 

In making an overhead cover of green vegetation, two methods are 
successful . 

(l) Stretch wires overhead at different heights and in several 
directions, fastening the wires to trees or posts. Suspend 
small trees, branches, or shrubs, by their tips from these wires. 



Figure 11 

Green Vegetation Suspended on Wires for Overhead Cover. 

(2) Stretch strips of chicken wire on a suitable supporting 
frame, placing the chicken wire strips parallel and about one 
foot apart. Men can work underneath the frame, through the 
strips of wire and between them. Branches and crush are 
stuck through the wire so that their butts oroject from eight 
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to twelve inches below. The butt ends are then wired together to 
hold the garnish upright . This tyoe of camouflage is most 
effective in a woods clearing. Fig. 12 shows this use of natural 
material. 




Figure 12 

Green Vegetation Supported on Chicken Wire for Overhead 

Cover 



f. Use of Dry Vegetation 

Dry vegetation used for overhead cover can be thrown on the frame 
in any position. Hie proper texture is obtained by varying the den- 
sity of the material. It is obvious that dried brown foliage will 
stand out from the surrounding country if that surrounding country is 
green. Dry vegetation is suitable only during the doruant winter months 
unless it is painted to match its surroundings. For the more perman- 
ent installations, consideration should be given to the use of paints 
having infra-red reflection properties. 



g. Debris and its Uses 



The use of debris as a camouflage material will be limited to 
localities where the terrain pattern is very intricate and confused 
with many irregular forms and shadows. To conceal an object, debris 
is placed over and around it in such a manner as to break up its 
form and shadow into an irregular- pattern that will blend with its 
surroundings. Debris renuires no renewal and little maintenance, 
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but itb usi, is limited to places where it is orevalent, as in the 
ruins of a shell- torn town. Materiel may be stored in a dump 
located in a destroyed village with the use of very little conceal- 
ment. This can be done by oiling it in such a manner as to resemble 
natural debris. Care should oe taken however, to insure its oroper 
dispersion and to obtain sufficient irregularitv in spacing. 

3. CLASSIFICATION ANL USE OF ARTIFICIAL MATERIALS 

a. General Classification 

Artificial aids to camouflage are many and varied and include 
the following: 

(1) Fishnets garnished with osnaburg, burlap, pr pther s trios 

of fabric material or paper materials. 

(2) Wire netting or chicken wire similarly garnished. 

( 3 ) Wire garnished with garlands. 

(4) Shrimo net or visinet used as a drape. 

( 5 ) Garnishing and texturing materials. 

(a) Fabric (Colored to suit terrain) 

(b) Paper (Colored to suit terrain) 

(c) Steel wool and glass fiber. 

(d) Wood fiber, chips, excelsior, sawdust. 

(e) Gravel, coarse sand, slag. 

(f) Scran rubber, linoleum, leather, etc. 

(g) Feathers, felt, etc. 

(h) Paints and stains. 

(6) Decoys 

(7) Smoke and artificial fog. 

(g) Asphalt and asphalt compounds. 

b . Flat Tops 

Qoe of the most common uses of artificial material is for over- 
head screening. A twine or wire netting, into which is woven any 
of several types of material, is generally used for this purpose. 

The material for weaving is known as garnish and is usually some 
type of cloth strips approximately two inches wide and five feet 
long dyed to match the colors of the surrounding terrain. 

In order to conceal an object the garnish material is concen- 
trated over it in the center of the net and thinned out in an irregular 
pattern toward the extremity or edges of the net. In this manner only 
a vaguely defined shadow is created, and its indefinite outline is 
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absorbed by other features of the terrain. It is extremely cif- 
ficalt and usually impossible to discover correctly garnished 
overhead screening by visual aerial observation or photogrsohs. 

A network of wire stretched horizontally between posts or exist- 
ing trees is used to suoport the garnished net. The complete instal- 
lation is -cnov.n as a flat top. 

( 1 ) Fishnets 

One type of netting used in camouflage work is a fishnet, 
ant) because of their portability, they are used princioally for 
mobile installations, over artillery, machine guns, and motor 
trucks. They generally have a 2 1/2 inch mesh or opening. They 
are stocked in Engineer Corns Depots and issued in the following 
standard sizes: 



Garnishee fishnets are used to orovide overhead cover for 
an object in either one of two way s: : -s a flat too, supoorted 
on a wire frame. above the object (as for v gun emplacement), or 
as a braoe, placed over and around the object, as for tanks and 
trucks. In either case the installation should be nade so as to 
tie into or supplement some natural terrain feature such as a 
clump of trees or rock outcrop. In an arric or desert area, sand 
dune or wad i shadows must suffice. Where surrounding woods or 
brush are not higher than the object to be concealed , remember 
to keep the installation as low as possible. When the sun is 
low on the horizon, shadow’s are grossly elongated and accent- 
uated. Since shadows are one of the more revealing features 
which identify ground objects from the air, it is imperative 
that the overall height of all installations be kept to a mini- 
mum. Installations may be dug in to reduce their height where 
the time elemient and drainage conditions are such as to make this 
practice feasible. 

Unfortunately the weather resistance of fishnet is ooor. 

While they are treated to a certain extent, the nets are subject 
to mole , will shrink when wet and expand and stretch when dry. 

For this reason they must be adjusted with each change in weather 
conditions, since one of the cardinal rules to be observed in the 
maintenance of flat tops is that they must be kept flat. If the 
net sa^s, the ridges formed by the supporting wires will cast long 



(n) 12' x 12' 

(b) 22' x 22' 

(c) 20' x 60' 



(d) 30* x 30 



(e) <6* x <-4 

(f) 45 ' x 45 

(g) 36' x SO 
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straight shadows and reveal to the eneny observer the presence 
of an artificial installation. 

(2) Wire Netting 

Standard camouflage wire netting is supplied in $0 yard 
rolls, 6 feet in width. Commercial galvanized chicken wire is 
familiar to everyone. For military purposes it is normally 
supplied in 3 * 4, aad 6 foot widths in standard rolls 50 yards 
in length. The mesh is 1 1/2 inches. If wire netting or 
chicken wire is not available, ary coarse mesh wire within 
reason will do. 

Wire netting is used in the same manner for flat tops as 
fishnet. Having greater tensile strength, it can bridge a long- 
er gap without sagging, it is more permanent and will not shrink 
or expand due to moisture conditions. In ^ of fire, it will not 
drop the whole fabric on men and materials oencath. 

Wire netting, however, is subject to a certain amount of 
sagging after it has been installed for a while. For this reason, 
it should be regularly inspected, as should all camouflage mater- 
ials. Due to its stiffness it is not suitable for use as a drape. 
To a limited extent it is portable. 

(3) Shrimp Net 

The English use a small-meshed net very successfully as a 
drape for concealing motor vehicles. It is referred to as a 
shrimp net. These nets are supplied in solid colors only, green, 
olive drab and sand being the most useful. They are less bulky 
than a garnished net, occupy less space when being transported, 
and can be quickly and easily thrown over the vehicle which they 
are intended to conceal. Woven of twine, the mesh of net ranges 
in size from l/b to l/2 inch. As a general rule, no garnish is 
woven into the drape, since the closely woven mesh is depended 
upon for concealment. There is no question, however, that 
branches or other light garnishing placed over the net in a 
wooded terrain would prove of material benefit. 

A net approximately 36 ' x Ufa' in size is draped over a 
vehicle and the edges pulled down to the ground on a long 
broken slope. The outline of the object should be broken fay 
shoring the net away from it on poles or branches so that 
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straight lines are disrupted and irregular lumps and depres- 
sions are formed. This serves to conceal the shape of the object 
and break up its shadow. As with all nets, they should be used 
in conjunction with natural cover for the best results. Drapes 
being more easily detected by aerial ooservation than flat over- 
head screening they should therefore only be used for shorter 
periods of time. 





Figure 13 

Drape Used on Truck 



(4) Visinet 

There is a net fabricated in this country which we call 
’’Visinet”. It is made of paper and h--s proved surprisingly 
durable. Except under close inspection, it. will pass for 
shrimp net. It is utilized in the same fashion. 

(5) Special Installations for Ordnance 

When effecting the ca -- all Inge of ordnance installations, 
the tactical use of this armament and eqaij^ment must always be 
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keot in rrl.-ic « At no time should machine-guns or anti-aircraft 
pieces be so tied uo in camouflage thm they cannot be cleared 
for action at an instant's notice. In order to do this, certain 
mechanical measures are necessary. These features must be 
simple to the extreme. Anything that is liable to hang or foul 
in an emergency must be avoided. Br.brasure releases, oanels 
that can be throv/n, palled or rolled back, and buggy- top flat 
tops are all expedients that will be treated in greater detail 
later. 

(b) Flat Top Frame Construction Materials 

The supporting frame-work for a flat too con be either 
of wood or metal construction. The bacK-guys and suspension 
members are usually of wire. For this, a soft annealed iron 
wire is preferred. Steel wire, while having greater tensile 
strength, is more difficult to handle and is not an article of 
general issue. Where long suspension spans are contemplated, 
stranded wire tiller rope is used. Either black iron or gal- 
vanized material is satisfactory; galvanized is preferable, 
especially in the case of more permanent installation. 

Since wire and rope are issued or dispersed on a pound 
basis and field measurements dl* bills of material are usually 
in lineal feet, the following conversion table will oe found 
useful : 

(a) Hope, hemo, 1/4 inch diameter equals HD feet per 

pound o 

(b) Rope, manila 3/8 inch diameter equals feet per 

pound. 

(c) Rope, wire, tiller, 1/4 inch diameter galvanized (is 

measured in feet). 

(d) Wire, No. 10 3WG galvanized 20 feet per pound. 

(e) Wire, No. l6 BWG galvanized 98 feet per pound. 



c. Garlands 

For thickening overhead cover, whether natural or artificial, 
and for extending; irregularities in the edges of nets, garlands are 
sometimes used . 



(BWG represents Birmingham Wire Gauge) 



(Cont'd) 



Google 

o 



- 75 - 

UNIVERSITY OF CALIFORNIA 



Digitized by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



- fl* . 

gQ YZXZNJTmEZEI 
rx TIMES. TL * EEUZ 



to i zz&r z wiki. 
&a&Ej5nz zzz 

( -daauT&'-\ • — ; 




UIC TKJCT/CN 73S£ 

am mzs m h ubeo. 

XXPFVFmz ZZUEE 2B& 




azaatm* zggzggrzgzzm: warm gaagaansz 



F j cure 1“ 



j.nese g <" » • 'i*. 

wide osr.'oc. - 
or fa? 

Id. : Le- 
ft t . 

lashion, •'■■' t- 
them o i: • ■ * . 
cverhen .. • • • 
nrust ... ■ 
sliding un • 



i-: ii^L s men length of 2 |inch 

• no. .me t * inr; the d'iyc ie length in the center 
... t. , cora c: frictiui v-,; as shown. in figure 
• ' . *■ . l • v_-‘ ol 1 . !* i v- rewc r.< about 8 

^ lh - -J I ■ ... t. etched overhead 

j .•.«.vex* , l Gi l-ictiDii" . used in this letter 
s:*<en Vr, c;..tior., or by placing 
r, o r. on used in '■• vooiu-d area where natural 

•* ri i \ o:.i a wire, the. garland 

.. .. ro th' t they viil ;'_>t bunco u ; , together by 
‘.it ••• wii es. 



0:-rt> 



Ur •• 

vice o so 

t ' r , I- - - - 

L .*.c \ * 

1 S J. ‘i 



4 for go: r.i;h* .y i • 7 ounce '-40 inch 

. is *» e.>‘-rsc cotton oh >'h sovtriUi. i.'Vg un- 
r- try be u : «.d- Ovr -/'ur.. i: “i‘-o 

. t . .nur-ts wjue. < i '.nrlc i? r i cnvted 



prinar i ■ . 
proofing, i.r- ■■■. '. < 
expedients vl *. 
are is'-u-'d 
later in ..c;d 



1 . •: :r , . ithou K h vror ren.-I L*-n~ a i.J ; Lie 
■■ r- t re;.. lent iy added to th-. i.a: ut - Field 
a .f-o'-.r -nr,’ to cut and color the fabrics which 
ior.'i. The- pi-. si eld tn red tents will oe considered 



(1/ ’./• .» n. ho .Tiith into a i\ ; ct. Go v era - e rnd hurj'ose 






it: 



ftnd chicKen wire 
i<-< t lor.- snd. tvo 
..nes. It has been 



are garnished by weaving 
inci-i.s wide into the net 
fciui/i th't the rectangular 



Digitized by GoOg 



(Cor.t “d; 

7»-,_ 



Original from 

UNIVERSITY OF CALIFORNIA 




Digitized by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Cont *d) 



pattern is the most satisfactory to follow, as this particular 
pattern af lords maximum utilization or coverage of the material. 
One end of the strip is knotted to the mesh and the other is 
woven over and under the net or wire and secured at the other 
end by another knot. This is shown in figure 15- 

In the center of the net the strips are woven closely 
together so as to secure about 9 0/6 coverage. Tne garnishing 
is gradually tninned out tov'ards the edges of the net so that 
105t> or less coverage is obtained in this outer area. The 
concentrated area of garnish must be very irregular in outline, 
not a matter of a few inches, but from five to ten feet at 
least. It is usually advisable to outline the area for this 
thickly garnished section by a cord woven or threaded through 
the net as a guide before garnishing. See figure 15 on the 
following page. 

The density of the garnished material in the thickly woven 
central portion of the net, serves to conceal what is under it, 
while tne thin ragged edges tend to cast a faint, vaguely - 
defined shadow on the terrain, thereby rendering the installa- 
tion unnoticeable in the aerial photo. Since the thinned edges 
allow objects under them to show through , the net must be con- 
siueraoiy larger than the object over which it is suspended. 

On smaller installations it is customary to erect a net that 
is roughly three times the overall length and width of the 
object to be concealed. If the height of the object is such 
that oblique aerial ooservation is possible, wings or terraces 
are installed with the net in order to disrupt or obstruct such 
observation. 
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Figure 16 
Terraced Flat Top 

(2) Nets used in conjunction with structures 

Garnished nets are frequently used in connection with 
structures in order to break up their regular shadows. On 
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these installations the net nay be supported on frames thpt 
extend from the roof or sides of a building. In such cp?»s 
only the outer edge of the net is thinned out. 

(3) Garnish bill of materials 

Table A in lesson Ho. 6 furnishes an estimated bill of material 
of the garnish required for various sized nets. As ha? oeen pre- 
viously stipulated, osnoourg and. burlap are not the only fabrics 
that can be utilized to garnish a net. Any strip garland that 
can be woven into the net or suspended as garlands may oe used. 

(4) Coloring of garnish 

Garnish must be colored to fit the locality where it is 
used. It is not necessary that this color be an exact visual 
match, but it is important that the color value approximate that 
of the surroundings. Customarily, garnish materials are 
colored before oeing voven into a net. In an emergency, spray 
painting of both sides of the maleri? 1 can ue resorted to 
after fabrication or installation, but it is not recommended. 

The garnish pattern should be bold and include the kind and 
proportion of color needed to blend with the existing terrain. 

Under certain conditions, nets with one color of garnish 
throughout may be effective. 

(5) Steel wool garnish 

Both here and abroad, steel wool has been used as a garnish 
material with very satisfactory results. Properly utilized it 
closely resembles sod and can withstand even close observation 
from strafing olanes. It is used in the sarnie manner as a fa uric 
garnished flat top. The prefabricated product has steel wool 
stapled between two layers of wire net. About 10 to 12 ounces 
of wool are used per souare yard. After stapling, it is oassed 
through a Bonderizing or Parkerizing bath, which is 0 patented 
process to give it a rust proof surface. It is then sent through 
a paint bath of the desired color, usually a dark green to 
simulate grass. Unfortunately it has’ not proved weather resistant, 
for after long exposure to the elements, the oair.t and Bonder- 
izing bream down, permitting the rusting of the base metal. 

It is anticipated that this material will becom.e an article of 
issue in the near future. The netting is normally supplied 
75) feet long and 5 ° r feet wide. Steel wool garnish ha? uses 
other than in flat tops, as it will prove itself extremely val- 
uable in installations such a? cover for gasoline, fuel, and 
explosives where fire resistance of camouflage materials is 
important . 
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(b) Glass Fiber Garnish 

Another material, which as yet is not an article of issue 
but does show considerable promise, is a wire net garnished with 
glass fiber. This material was originated by the textile industry 
and is a fiber of a very soft pliable nature which closely resembles 
steel wool in texture. It is light in weight, 1-1/2 to 3 ounces per 
yard giving adequate density for camouflage purposes. Unlike steel 
wool, it has a tendency to mat if immersed in a paint bath, consequently 
the most satisfactory method for effecting its coloration is by 
spray -painting. It has the same visual properties as steel wool, 
but cannot stand the rough treatment that the latter will take. 

(7) Feathers as Garnish. 

Where they are procurable, the feathers of domestic poultry 
can be used as a. garnish on wire netting. Tests in barren-rocky and 
arrid-desert country have shown considerable promise. To prepare the 
net, a one inch to two inch mesh wire netting, is passed through a bath 
of asphalt which acts as an adhesive. While still tacky , a layer of 
feathers is scattered on the net. The wire is then rolled and stood 
on end to dry. This permits the feathers to adhere to both sides of 
the net, ana to be held firmly in place. The material is reasonably 
flexible and may be bent over supports to imitate rocky structures or 
formations. A variation of this type of installation consists oi 
securing irregularly shaped pieces of burlap, colored to resemble 
surrounding rock formation to the feather garnished wire. When such 
nets are stretched over a form, the burlap takes on the appearance 
of bare rock and the feathers create the illusion of vegetation 
surrounding the tocks. Wire netting garnished, in this manner can be 
used for flat tops. 

When first installed, the feathers are lighter in tone than 
the surroundings; but after the first rain has v;ilted them and dust 
and dirt has settled on them or it has beer artificially applied, 
they darken and from a short distance axe difficult to distinguish 
from a rock outcrop. However, color to match the surrounding 
terrain is usually applied by spraying after the feathers have 
adherred to the netting. 

(S) Paper Strip Garnish 
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A Kraft paper, colored and treated to .,c fire re.-ii-La.at, is 
another material that ha£ oeen used at- garnish. It is furbished 
in rolls and is used the same as a fabric garnish. It later may- 
be an article of issue. 

(9) Miscellaneous Natural Garnish Materials 

Rushes, Spanish Moss, various thatch materials, de«d brush 
and leaves and a variety of other local materials will be found 
suitable for garnish. As has been previously stated, the in- 
genuity of the camoufleur will be called uoon at all times to 
adopt material at hand for his camouflage work. 

/ 

e. Hoad Screens and Oblique Observation Screens 

While it is not camouflage in the strictest sense of the word, 
there may be a place where it is necessary or desirable to Task a 
road by screens or mats. An example of this would be a road, coming 
over the crest of a hill, which, though out of artillery range, might 
be visible to enemy ground observation. Sither laterals or screens 
in echelon nay be reauired. If 1 road screens are used, bear in mind 
that dust raised by passing vehicles or troops, unless it is kept 
down by sprinkling, is just as much of a give-away as though the 
movement itself were visible. 



Figure 1J 
The Use of Road 
Screens 
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Hoad screens axe easily fabricated in the field by means of a 
fi*ld loom, illustrated in figure 18. 




ELEVA 7/0 N 



Figure 18 

Screen or Mat Loom 
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When these screens have been fabricated, they are used as 
illustrated in figure 19 ° 
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Figure 19 

Use of Field Fabricated Screen 
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f . Paint and the Part it Plays in land Camouflage. 

/ 

The part that paint plays in camouflage, while important, has 
been greatly overstressed in the past. This may be attributed to 
the lack of distinction between maritime and land camouflage. In 
maritime- camouflage, other than the use of the so-called battleship 
grey for "tone down”, a dazzle-pattern is employed to break up the 
ship's outline to render its identification difficult. False funnels, 
a painted water line, and a painted false bow all tend to confuse 
an eneny observer. Thus paint is very important in maritime camouflage. 

Land camouflage is approached from a different view point. On 
the ground there are terrain features such as trees and ground form- 
ations and man made installations which can be used successfully in 
hiding- If the nature of an object or its surroundings is such that 
it cannot be completely hidden by the use of natural concealment, then 
we have to resort to other mediums to augment the natural material that 
is available. Blending is one of these mediums and it will be 
remembered from the first lesson thot paint was one of the materials 
vised to accomplish it. It follows then that paint is employed as 
an aid to concealment and in no case can it be used by itself for a 
complete job of camouflage. 

(1) Physical Qualities Sought in Camouflage Paint 

For camouflage use in general, the protective qualities of 
paint- are disregarded, as it is the color efiect which is desired. 

It does not follow however, that paint having the desired color 
plus weather resistant qualities should be deliberately avoided. 
Insofar as possible, it is always desirable to follow conven- 
tional painting practice in the utilization of this material. In 
the majority of cases paint for camouflage should have a dull matt 
surface and shine or gloss is to be avoided. It must have a good 
covering quality or hiding power, dry within a reasonable period 
of time, and be capable of application by both brush and spray 
gun. Y/hile some slight lading of the color is permissable the 
hue must remain constant. That is a green paint must not change 
to a oluish cast upon exposure. Il ox. c-. paint is to be used to 
simulate natural vegetation, consideration should be given to its 
infra-red reflectance. 

(a) Infra-red Reflection 

Ify painting an object or probable target to match the 
color ox its surroundings it has been possible to hide it 
from the camera as well as from visual observation. It was 
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discovered hovever that infra-rec film, originally U6ed to 
>enetr* te mist and fog, could .--Iso distinguish between nat- 
ural vegetation, and nrtifici 1 materials painted to simulate 



them. The effect that these materials register in the nhoto- 
graoh orinted with infra-red film was discussed in the 
lesson on "Aerial Photo fc raphy" . 

The green coloring substance of foliage .snown as chloro- 
phyll has the oroperty of reflecting infra-red rays while 
ordinary uniat lacks this ouslity. Haas it is necessary that 
camouflage materials, used to simulate vegetation, be .colored 
with oaint that has the ability to reflect infra-red rays in 
the same manner as foliage, if they are to be effective against 
discovery by photography. There is an exception; that is 
members of the pine tree family have much less infra-red 
reflectance than other vegetation. 

The Corps of iingineers in conjunction with the oaint in- 
dustry has develooed a combination of pigments, that give 
this desired ouality of infra-red reflectance. Consideration 
should then oe given to the use of this oaint when augmenting 
natural vegetation for concealment, but remember that even 
thoug r h this paint is desirable it isn't so important that 
good camouflage cannot be accomplished without it. As has 
been previously explained the pilot and bombardier must 
visually locate the target if it is to be effectively bombed. 
Fortunately the human eye is not sensitive to infra-red 
reflectance and ordinary paint properly used is sufficient 
to deceive it. 

(2) General Faint Classification 

The subject of paints, vehicles, pigments and dyes can be 
easily made a lifetime study. Paint ingredients have included 
everything from egg whites to powdered bugs. For puroose of 
classifying paints for camouflage we may break them down roughly 
into two general classes, water solvent and mineral solvent. 

(a) Water Solvent Paints 

Water solvent paints have the advantage of either oeing 
procurable in a dry powdered form or as a concentrated paste. 
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Any water which is suitable for drinking purposes, or suit- 
able of being easily prepared for drinking, is satisfactory 
as e solvent. With the exception of desert areas, water is 
universally obtainable. Since water will freeze, considera- 
tion must be given to this factor during cold weather. 

For camouflage use, in order of preference, we have the 
following water paints; 

1^. Oleo-resinous 

These paints in general are composed of resin emul- 
sions, pigmented in confirmation with the requirements 
of U. 3, Array, Corps of .Engineers specifications. They 
are furnished as a paste, which mixes readily with water at 
temperatures close to freezing. They are mixed in the 
proportion of one part paint to one part water by volume. 

It may be applied, by brushing, spraying or dipping to 
08naburg, burlap or other cloth, and wood or metal. They 
are obtained commercially in a wide range of colors, and 
at present these paints are available in the nine basic 
camouflage colors and are articles of issue at Engineer 
Supply Depots. Oleo-resinous paste has the additional 
and important property of being quickly and easily mixed 
with non-aqueous thinner s such as gasoline, mineral 
spirits and kerosene, regardless of temperature at the 
time of mixing.. 

2. Protein-Bound Cold-Water Paints 

This type of paint, usually referred to as Casein, 
utilizes as a binder milk casein, or other types of pro- 
teins such as soy bean. Due to the casein or protein 
content it has a slight tendency to sour or curdle if 
kept too long after mixing and when applied on fabric 
may mildew to a slight extent in damp climates. It is 
procurable in both powder and paste form. As a powder 
three to five pounds are dissolved with one gallon of 
water, as a paste, one part of paste is dissolved with 
one part of water by volume. It may be applied the same 
as oleo-re3inous. Covering properties of both casein 
and oleo-resinous are good, but casein is not as durable 
as the latter, 

2.. Cement Water Paint 

This paint is a hydraulic base paint and is used on 
porous surfaces of masonry, concrete, stucco, common brick 
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and rough plaster, except gypsum plaster. It may also be 
applied to asphalt or macadam surfaces and while it binds 
well to this type of surface, there is a tendency for the 
oil in the asphalt to bleed into the paint and discolor the 
pigments. The binder for this paint is Portland Cement. 

While some specifications require that the paint contain 
no proteins, others permit the inclusion of this ingredient. 
Since Portland Cement, the same as th't used in concrete, 
reacts with water, these paints are supplied as a powder and 
should oe applied within four to twelve hours alter being 
put into solution. They may be applied by the use of a 
brush or spray gun. While they may be used in an emergency 
for the coloring of fabrics, their use in this manner will 
not prove very satisfactory due to their tendency to dust 
off. The covering property is good, and like the other water 
solvent paints, their surface is lusterless. A special form 
of this paint can be used on galvanized iron. This latter 
comes as an oil paste which is emulsified nd is soluole in 
water. On surfaces for which it is suitable, these cement 
water paints have a durability comparable with oleo-resinous 
paints. 

4. Emulsified asphalts 

Asphalt is a black bituminous material. It occurs in 
natural deposits or as a by-product of the petroleum industry. 
In its natural state it will not mix readily with water, 
however, in the process of manufacture an emulsion is formed 
which overcomes this disadvantage. This emulsion is capable 
of being pigmented, but in the case of the lighter shades, 
so much pigment is necessarily added, that it reduces the 
percentage of the asphalt content to a point that the dura- 
bility and weather resistance of the mixture is seriously 
impaired. The deeper browns and greens are fairly satisfac- 
tory. The paint can be procured in a concentrated form and 
is customarily diluted with two parts of paint to one of 
water. The chief advantage is its low cost. It m^r be 
applied by crushing or spraying on concrete, masonry, macadam 
or asphalt surfaced roads, runways, asphalt impregnated sidings 
and wood. In using this material it should be understood that 
once an asphalt paint is placed on a surface, it cannot be re- 
coated with apy paint other than asphalt, unless all of the 
original coat is first removed. The reason for this is the 
asphalt in the paint has a tendency to bleed through other 
coats super- imposed upon it. Only in an extreme emergency 
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should asphalt paint ue used for the camouflage of motor 
vehicle or other valuable equipment. On a rose: bed or runway, 
its resistance to traffic wear and f.Drasion is fair. By the 
addition of asbestos fibers there is obtained what is called 
a fibrated asohalt emulsion, and it is rendered more resis- 
tant to traffic. This fibrated emulsion cannot oe brushed, 
but must be applied with a spray gun. 

(b) Mineral solvent paints are in order of their importance to 

camouflage as follows: 

(1) Oil Base Paints 

. The most common* oil base paints have a body or base 
of lead carbonate and sulphate, zinc oxide and oigmenting 
materials. The vehicle is usually boiled, linseed oil with 
mineral spirits or turpentine thinner to which a dryer is 
added. An excessive oil content is to be avoided since this 
creates a gloss which from the standpoint of camouflage is 
highly undesirable. Corps of iingineer Specification T-1215 
covers an oil base oaint which is especially suited to 
camouflage. Paint compounded under this soecification is 
oigmented in nine basic colors in accordance with specifica- 
tion T-l?13-B. 

(2) Oleo-Hesinous 



As has been previously stated this paint paste has the 
dual characteristic of being both solvent in aqueous solution 
or in mineral spirits, turpentine, coal oil or kerosene. 

(3) Gasoline solvent paints 



There is considerable latitude in the selection of 
raw materials and process of manufacture oermitteo in the 
manufacture of this type of paint. They are supplied in 
ppwder form and, consist of film forming substances and 
pigments. They are soluble in Doth gasoline find mineral 
spirits and fpr spray application are reduced by the ratio 
of parts by volume of gasoline or solvent to 7^ parts 
by volume of prepared oaint. This paint can be readily 
removed after 60 days exposure to the atmosphere by means 
of a scrub brush soaked in gasoline. When leaded gasolines 
are used as solvents, the usual precaution shall be taken 
in regard to the health hazards presented by Buch solvents. 
Due to the explosive Dualities of the solvents used extreme 
care must be taken that no spark, or open flame is present to 
ignite the mixture. They are intended primarily for use when 
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application of r. paint is reouired in sub-freezing ter. oera- 
tures. They are not suitable to use on cloth or fabric or 
to any other surfaces which are liable to be effected uy 
gasoline • 

These us inis are recommended for use only over co- led 
metal surfaces as their durability on vood and canvas is not 
satisfactory. 

(U) Lusterless lacouers and varnish 

Various natural gums and resins as well as synthetic 
compounds are utilized in the manufacture of lacouer and 
varnishes. They are suitable, usually, for spray appli- 
cations anci the manufacturers directions governing their 
application must be closely followed. Natural and synthetic 
enamels are similarly classified. In general, their use is 
confined to the surfaces of vehicles and ordnance n^teriel. 
Their cost will probably prohibit their use for general 
camouflage purposes. Special haze finishes, found very 
satisfactory in the camouflage painting of aircraft, make 
use of paints in this class. 'They are, however, more suit- 
able for shop application than for general field use. 

(5) Cut back asphalt 

There are three classifications or tyoes of cut sack 
asphalt. They are slow cure, medium cure, and rapid cure. 
These are referred to as SC, KC and RC respectively. Slow 
cure is cut back asphalt which has been dissolved in a 
low grade diesel or fuel oil. As its name indicates the 
solvent is slow in evaporating. Medium cure asphalt is cut 
back by kerosene or coal oil. Rapid cure utilizes naptha or 
gasoline as a solvent. In general, they are used to create 
shadow effect on the surface of runways, airport aprons and 
to a limited extent on the built up roofing surfaces of 
structures. They are black in color. Etaulsified asphalts, 
both fibrated and non-fibrated are sometimes used in a 
similar manner. The asphalt emulsions are a dirty brown 
and not as black as the straight cut oncks. Bare ground 
is sometimes sprayed with these compounds to darken it 
or to create a shadow effect. If the soil has not been pre- 
viously stabilized or otherwise compacted, this practice 
is not recommended. It is wasteful of materials and limited 
as to durability. 
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(c) Turf dye. 

In England and to a limited extent in this country hedge 
patterns have been painted on living sod or other vegetation. For 
this purpose a solution of iron sulphate is sprayed on a moistened 
grass followed immediately by an application of tannic acid 
solution. These are water solutions, -uad if applied with a coverage 
of approximately 72 sq. ft. to the pound of iron sulphate and 576 
sq. ft. to the pound of tannic acid, it will not be harmful to the 
grass. A more concentrated solution is liable to destroy the turf. 

(d) Selection of Color. 

As has been previously emphasized, camouflage paint is no 
cure-all; it is merely supplementary to other important principals 
and techniques. While a wide range of colors may be necessary for 
certain projects, the darker shades such as greens, browns, grays, 
and olive drab, will be the most effective. Often a single lusterless 
drab tone in keeping with the terrain wilt blend installations 
satisfactorily into their surroundings . On others, pattern 
painting may be necessary. 

( 3 ) Disruptive Pattern Painting 

Since bulk alone will reveal a target, large areas must be treated 
in some manner in order to bre.-ak up their structural lines and reduce 
their heavy shadows. This can oe done by several methods one of which 
is the intelcigent selection of sites where trees or overhead foliage 
can be used for that purpose. As a further aid paint is sometimes 
employed to bring the surrounding ground pattern over the installation 
and blend it into the existing terrain. This practice is called 
•'Disruptive Pattern Painting" and will be discussed more fully in a 
later lesson. 

(4) Methods of Paint Application 

Paints are applied in the field by brushing, dipping as in the 
case of cloth, anu by the use of paint spr^ equipment. Casein and 
oleo-resinous are the only two paints recommended for the coloration 
of cloth by dipping. 

(a) Spraying and Spray Suns 

Paint sprays are of various types and kinds. The atomizing 
or diffusing force is air. The sprays, or guns as they are termed, 
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rsault* fro:-. 1: ■ to t~.i ^ -is: :■■ -l ; ■ ;m ■ . nut* t or op- 
eration. i’- i it, .A.'i-d • r ;res . ur-* , . it . ... i . ;;v7 1* -if 

ti.r- ( u . is: j it is it or.rt-'d- sy tre c d' „ tr:- .. •• i„: .rive .. or. to 
the surfac-i to be iutoi . For can.’ >ufl- c ■. ouroosac the internal 
nix. , non- ole ec in^_ tyoe of f _un it- r. ot l f.enernily used . The oo- 
er?. tor control*. it :.y •• trigger find one c- n become reyson sly 
orof icir-nt in its use v.ith a. little Inc traction. Oort ires sors 
supplying the air are u&.up Lly tv.o cylinder- nd. rrc dri ven ty a 
gasoline en t in * . Where . ny quantity o i painting it being cone 
v. reservoir pressure tarn-: for the paint shoulo be furnished . 

A porthole unit consisting of an engine, eomoress or , paint tank 
and tv.o f ur.s vill weigh in U.e neigbcorho. o of dX’ oounds, and 
is the most convenient tyoe for fieic use. 

For spraying such large areas as airport runways , use is 
sometimes- ear e of tank true... d i s tri cato: t s. ueh as utilized 
for foray eng a-t,: -.It . Certain t. ot orchard . a arc also 
; dr. pinole f or this 0.4 not c . Li or: all tec..- ;J.cal ca. lone at 
reasons ole care is repaired in their us,-.- and it is raoc t important 
tha t it be thoroughly cleaned ■■■nr. the oairt r--:.ovec i"z;ou. guns 
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requi red and a ran of average intelligence , and- willing to work 
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h. Texturing 

Texturing. is one of the root contra 7 r-irl sui.yec ts. in camou- 
flage . riecr- nt invest i £ aliens tear to indie- t-- tr ■ l >: hyy, - 1 - 
tho.Agh oossens ing del ir.it? value i.- i.aoor t.-.nt only under certain 
limited circumstances , Texture var- discussed ir. the Introduction 
to Csrioufla g e-Less.on 1 -and Aerial hhotograohy Lessor. 1. You 
will remember the rougher the texture or the coarser the surface 
of an object the more light it will a user l and tne darker it v.- ill 
r one.-- r , wh.il* a smooth surface vill reflect most of the light- fail- 
ing upon it. Grass or textured tur faces co .l- in s.rcovs v.nich are 
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caused o y light rays being trapped by the individual clades of the grass 
themselves or by the similar sort ol nap in texturing materials. The 
appearance of these surfaces then will change as the source of light moves 

When the sun is high it has oeen observed that two surfaces one tex- 
tured and one smooth, but painted identically are indistinguishable when 
viewed from a high or vertical angle. A similar result is obtained with 
the angle of observation high but with -un at a low angle under 30 degrees 
and behind the observer. On the other hand, when facing the sun with 
the observer and the sun both at low angles the textured surface will 
appear much darker and nearer the true painted color than the smooth 
surface. In fact under the latter conditions the light reflected 
from 8 moo th surfaces is so great that the eye will not be able to 
distii^uish between black end white. This is referred to "s the 
loss of color preception. 

It follows then that texturing is helpful especially during the 
hours just ftfter sunrise and before sunset. These are also the 
customary hours lor daylight aerial attacks. 

If an aerial attack is made before sundown and the approach is 
made toward the sun the pilot or bombardier will have the disadvant- 
age of the loss of color preception, but will be able to distinguish 
objectives by their reflectance values. Thus artificial texturing of 
smooth surfaces would hinder the attack. If the attack is made with 
the approach from the sun, smooth and textured surfaces will appear the 
same to the bombardier and thus color will be more important than tex- 
ture. These factors should be kept in mind in determining whether 
artificial texturing materials should be used. 

( 1 ) Texturing .".aterials 

Texture on a roof or paved surface can be obtained by addii^ 
a material such as excelsior, wood chips, wood fioer, chopped 
burlap, coarse gravel, pine tags, and feathers on a surface to 
which an adhesive has been previously applied. Where structures 
are concerned, it is probable that suspending a garnished net 
over them is a more effective medium. Of course, this latter is 
out of the question for runways. On the other hand, a textured 
surface will only stand so much abrasive or traffic action. Con- 
stant maintenance and upkeep is required to keep the texturing 
material in place. 
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(p) Field it ts for Compare ti ve V’-iUt.-. of itxturiny Materials. 



In field tt-ras for tne xL.nt r~: it at ivity oi materials a 

i.h'JtOt. 1 "'\ : . : I - ’ R ik.-.l ; t Ik. ST 10' 0 . U • .. ,=a. .«?:!,£ V IS lie ll at O • 

prt.i. to. n ,. a A*n -.ut i ro:a tin k:to..rk :;.nn/n ti.cn compared 
with tne r^adiui ootrh ned under •Ik.Xnr 1. ./ d; i t i on? 01 l.kht ana 
aiolnnct i rum u.t nature 1 sod which. :n A y .-.lured. .v.h.rial is intend- 
ed to match. Aii 3,;. tents '-re 4 k k >. A do n„t lend them- 
selves to deter. airy. t . - liyit v iue oi . v l.aipc un s such ns a 

landscape, this method is in process of study * nd further devel- 

opments will ;.roc-:.. be true. 

i. Artificial Fo £ : end Smoke 

While not necessarily a camou fir.-/ e * •• ••. -’. , = '■■■ a '• •' it ion -should 

oe mode of smoke or "-rtif ici /1 for. In An- cot ~ ok r. : A reliance 

is placed on this medium to mask or aide 1 10 c instai -.atic.n - . emoke 
is produced in t’-o --ays, chemically- , o,y phot . sir./ crpou; o and by 
smuu^ts , or smoke pro j\k ir*.. equipment vhich used crude oil as a fuel. 
DissdvanUu.es icr field use are ooviou r 1 -1 ti.- I i Tit: LV i-iJL^fo. c 1 I tself in- 
dicates tne p:u /■ military tanm-f , i , ca ti.e.tive at «11 

times smud- to or .0.. pots must 1 . dot d To 0 0 :.;..l- ‘ <. iy surround the 

install t . --a.. • . .. •/. : r. C’cn.-.i-uer" a../ . 0 ' i r • r- troda that oi tne 

install 0 ion itself. It P ■ in. :ku :• i .1 : >: : a- the actual ob- 
jective ana causes in- ear, to use the cot t k 1 at tern or area, combing:. 

Its t/ct.c.al use as a. ju/save men/ure is . u e a t is.v-t le , and it is con- 
sidered to ;:•*•. • oao . . '-a tun a- a * sc . -ecu ok » nsive- mover.-ents. 
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LESSON NO 6 

SuBJECT: Construction and Operation of a Field Expedient to Color 

and Cut Faoric JIaterial used for Garnish 

LOCATION: Lecture Room 

REFEREhdi.S; The Engineer School pamphlet "Processing Camouflage Cloth 
with Field Expedients and Casein Paint"; Hamilton Field 
Camouflage pamphlet No. 3 

TIME REQUIRED; 45 minutes 

MATERIALS REQUIRED: None 

POINTS TO BE COVERED Si INSTRUCTOR: 



1. Introduction 

a. Physical requirements of material 

b. Materials supplied by Engineer Depots 

1. Faorics 

2. Paints 

2. Preparation of paint 
a. Color Match 

b; Estimating Materials 
. c. Blending of colors 
d. Mixing Faints 

3 . Construction and erection of dipping vat and slat scraper 
a. Faorication of a. v»ood trough 

h. Alternate use of metal drum if available 

c» Setting of uprights and sawbuck to support roll of cloth 

4. Construction of drying rack 

a. Preparation of posts 

b. Setting stakes and precautions to be observed 

c. Rigging wire gvys and support vires 
5* Moistening faoric 

o. Threading cloth through, device 

7. Filling paint tank 

8 . Scraping 01 excess paint with board scrapers 

9. Racking cloth to dry 

10. Gearing or cutting cloth into 5 foot lengths 

11. Folding and rolling 5 foot lengths 

12. Cutting rolls into 2 1/4 inch strips 
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COLOR AM! CoT FA3RIC MATERIALS USED FOR GARNISH 
IJSTRXbCflON 

a. Physical Requirements of Material 

The mat-rials user to garnish or weave into fishnets and 
wire netting c.'- n oe nnde from any faoric or cloth colored to match 
the adjacent terrain. Eyed nm Leris? Is whose color is satisfactory 
and xe?!sonnoly sunfast are suitable. For field coloring,, however, 
oaint nr s l*«n fo^nd to be the r» ost so tisfactory coloring medium. 

'Die o'-int ch >sen shoulc cry readily, leave the material soft and 
olio ole, one: eerie irate or oond well into the fabric. Oleo-resinous, 
caseins rm c -merit base no inis will fill these reouir-ments . They 
are Meted in orc>r of or^ference. 

o. i.r>t ri'ls Suoolied by Engineer Depots 

(1) Fabrics 

As ?>i tides of issue, Engineer Deoot and Supply Dumps 
regularly cLoc< Doth osnaburg and burlap. Two tyues of osna- 
Durg are availa.Oxe. One is 40 inches wife, an accordian folded 
Dolt of cloth which is suoolied in bales of approximately 1,000 
yards, 1C Dolts to the bale, e.-ch bolt varying from Lo to 170 
yards in length. The other, which is preferred in the 
field, is suoolied in ?. inch wide rolls, yards to a roll 
sad 15) rolls to & package. 

Burlao, which can oe orocessed in the same manner as osna- 
ourg, is supplied in 40 inch v/idths and in bales containing 
cOOO lineal yarns. These bales are comoosed of bolts, each con- 
tainin e 13^ to 1 ?^ yards. Since factory specifications of com- 
mercially iran-fac taxed oroducts ere subject to change without 
notice, a check should be made before ordering to ascertain 
whether or ..ot the materials tesired can still be obtained in 
the above mentioned sizes and lengths. 

(£) Paints 

Various changes ore under consideration with respect to 
camouflage; paints that Engineering Deoots will eventually 
stocjc. There are on hand at oresent, and will be until the 
suoply is exhausted, stocks of standard camouflage water-mixed 
casein odnts in eight oasic colors. They ore, chrome oxide 
green, ceeo green, yellow ochre, burnt sienna., burnt umber. 
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\ va.r re::, ■•rite, r-nd clack. j 4 o one ol these colors by 
: t : . " ■ :t i : \ ^ suitable for camouflage p'-unting or 
col. -i i-. Is rljy n color must oe compounded by blending two 

or o: these one* colors to produce a shade to mnten the 



Since t. .es-.. existing; stocks were secured, nine iund; mental 
i' . 0 colors rr-.ve seen adopted, ilney are, or will become, 
art Leif' Oi iosne , and will eventually replace the present 

st co.-: o: on colors. In this list there will be found colors 

in- t w iicnoie to almost pny climate or terrain. In 
• . .t . ... to oIrck and white they are as follows: 



1. xi. ; t green 

'. . J-' i'rl 



t . l t drab 
rth brown 



b. Larth yellow 
7 - Loam 
S. x.arth red 
9. Olive drab 



i'ue rrnishient table on the next page is furnished ns a 
gu l.e lor t;.e selection 01 colors ar.u tne amount of garnish 
..nt'-rHs required in tempera e and tropical zones. It is not 
in? ■ nil to .r use. a as a standard to be rigidly followed. Var- 
iations shoul.i ue made to match or approximate those colors of 
tne exes? up terrain in which rn installation is placed. 



1 w xi- . n li i 1 t 



a. dolor I.aiCi, 



Vii.r u matci ,.i:i natural vegetation or terrain, a slightly deeper 
color is re, .a? reu tr.nn tne l'olirg e or terrain to be matched. This is 
because ' * si.aocws and opening s between leaves, broken rock for- 
ma? i on or CJitr s^rm-ce irregularities produce a darker tone in 
i.a turv mi., must -v compensated for. Most flat tops are stretched 
tiii.t i 1 L- t. ills is in contrast with toe natural oroken contours 

ol tre. to. • and bvusn. Bearing th't fact in mind, a reasonably 
close, out uarker, color mat on should oe made. 

o . ijsti -anting Materials 

xiie ou' ntitp of paint required will be governed by tne quantity 
of faerie to be pointed. The quantity of material or fabric can 
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GARNISHMENT CHART 



TWO INCH STRIP CAMOUFLAGE 



REQpIREHnnTS FOR GARNISHING CAMOUFLAGE NET’S 



NOTE: Quantities snown below are required for garnishing one net* 

Materiel may be burlap, or osnaburg, burlap, or cloth. 
Allowances. have been figured on the basis of 70$ total coverage 
In accordance with Corps of Engineers specification No. T-1219* 
dated April 19, 1342. 

SIZE SUMMER WINTER DESERT 



Color Yards* Color Yards* Color Yards* 



12 x 12 


Dark Green(70%) 142 


Earth 


Brown(60$) 121 


Sand( 80$) 


16 ? 




Field Drab( 15^.1 


' 30 


Earth 


Red (10$) 


20 


Earth Yellow(l0$) 


20 




Light Green(15>k) 30 


Olive 


Drab ( 30 $) 


61 


Earth Red ( 10$) 


20 


20 x bO 


Dark Green 


1190 


Earth 


Brown 


1021 


Sand 


1362 




Field Drab 


253 


Earth 


Red 


170 


Earth Yellow 


170 




Light Green 


255 


Olive 


Drab 


510 


Earth Red 


170 


22 x 22 


Dark Green 


476 


Earth 


Brown 


408 


Sand 


544 




Field Drab 


102 


Earth 


Red 


68 


Earth Yellow 


68 




Light Green 


102 


Olive 


Drab 


204 


Earth Red 


68 


30 x 30 


Dark Green 


882 


Earth 


Brown 


750 


Sand 


1008 




Field Drab 


I 89 


Earth 


Red 


126 


Earth Yellow 


126 




Light Green 


189 


Olive 


Drab 


37s 


Earth Red 


126 


36 x 44 


Dark Green 


1554 


Earth 


Brown 


1332 


Sand 


1776 




Field Drab 


333 


Earth 


Red 


222 


Earth Yellow 


222 




Light Green 


333 


Olive 


Drab 


666 


Earth Red 


222 


36 x 60 


Dark Green 


2114 


Earth 


Brown 


1812 


Sand 


2416 




Field Drab 


453 


Earth 


Red 


302 


Earth Yellow 


302 




Light Green 


4J)3 


Olive 


Drab 


906 


Earth Red 


302 


45 x 45 


Dark Green 


1988 


Earth 


Brown 


1704 


Sand 


2272 




Field Drab 


426 


Earth 


Red 


284 


Earth Yellow 


284 




Light Green 


426 


Olive 


Drab 


852 


Earth Red 


284 



An allowance of JCfi garnishing has been figured lor the above 
net sizes, as per Specification No. T-1219- 



Lineal yards, in strips two inches wide. 

TABLE A 
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EXA'TLE 



(1) Obtain tne sum of the parts in the small formula. 

Suppose that • fter a satisfactory color has been obtained it is 
found that the following volumes were used: 

CHROME OX.IOE GREEN 2 1/2 parts by weight or volume 
YELLOW OCHRE 2 ’ " " " » " 

BURET SIENNA 1/2 " H M " " 

Sum total 5 parts by weight or volume 

(2) The multiplying factor is then obtained by dividing the 
number of pounds required for the large batch by the total number 
of parts contained in the test mixture. 



No. of lbs, required for large batch _ 25 
Total parts of test mixture ~ 5 



= 5 or the multiplying 
factor 



(}) liultiply the parts of each separate color in the test formula 
oy the multiplying factor, 5 * 



uiIKOi IE 0 a I LL GREEN 2 1/2x5* 12 1/2 lbs. powder 
YELLOW OuoRE 2 x 5 * 10 lbs. powder 

BuRiiiL SIENNA 1/2 x 5 * 2 1/2 lbs. powder 

v £5 los. powder 

( 4 ) Alter a sam ; le oatch is thoroughly mixed, a test ol the mat- 
erial should be m"de to ascertain whether it is the color desired. 

Dxp a piece of fabric into the paint and wring out the excess paint. 

It can then be rapidly dried by placing it in front of the radiator of 
a running automooile. If after drying the color of the sample proves 
satisfactory, tne paint is ready to be prepared in quantity. Bear in 
mind that a vet sample is considerably darker than the final dry shade. 

If the color is not satisfactory, add the necessary powder in small amounts 
ana make further test strips until it is satisfactory. The same 
process of testing should be used on the main batch before it is used. 

Be sure to keep a record of all additions to the sample batch, both 
powder and water, and add these amounts to the ionnula for the large 
batch. This final formula can be mixed again at ary future time 
without further change, provided the paint is the product ol the same 
manufacturer . Substitutions of other manufacturer’s product will 
sometimes change the color. 
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d. Miring Points 

The fin.nl mix will be rra.de using six pounds of oowder to one 
gallon of water. This solution should give a paint that covers 
the cloth well without clogging the weave or making the cloth too 
stiff when it is dry. However, in some esses the oaint will oe 
too thick and more water can oe added gradually until the paint 
is brought to the oroper consistency. 

In mixing oaint s the slowest method is to use paddles and buckets 
only. Water and powder are alternately out into the bucket in small 
amounts and stirred continuously until a smooth paste is formed. 

The oaste is then thinned to the oroper consistency. This method is 
satisfactory for samples, but is not recommended where arjy volume of 
paint is to be ore pared . 

A quicker' method is to place about three-fourths of the allotted 
water in a large container such as an oil rrum cut in half. Sift 
the powder into the water, stirring continuously. Metal fly-screen 
or a large net flour sifter may be used. After a thoroughly mixed 
paste is obtained the remainder of the water may be stirred into 
the mixture. 

While it is not absolutely essential, paints should be strained 
through a fine screen or cheese cloth before using it in a paint 
spray gun. The loss of time and effort due to lumps of paint clogging 
in the nozzle of a spray gun and the trouble reouirec to remove them 
will more than offset the time required to strain the paint. 

3. CONSTRUCTION AMD ERECTION OF A DIPPING VAT AND SLAT SCRAPER 
a. Fabrication of s Wood Trough 

Where dressed lumber 8 inches in width or wider is available a 
"V" shaped trough can be very readily constructed. This can be fab- 
ricated by nailing the edges of two dressed boards together so that 
they form a right angle. The ends of the trough can be blocked off 
by short lengths of the seme material as shown by the illustration on 
page 106. Neat joints are necessary since the finished trough 
must be water-Droof . The trough should be approximately 48 inches long. 
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A wood or nipe roller secured in the bottom serves to hold the fabric 
immersed in the coloring medium. 

b. Alternate Use of Metal Drum if Available 

An oil drum;, cut longitudinally down the sine and across both 
heads with a torch or chisel also raakes an excellent trough for this 
purpose . 

c. Setting of Uprights and Savouck to Support Roll of Cloth 

Wood skids are nailed to either end of the trough as illustrated and 
with these a.: a base, unrights are erected and the diagonal braces at- 
tached. An additional knee brace is inserted es shown so that a crotch 
is formed by its extension beyond the point of intersection with the 
diagonal brace. This crotch, resembling a sawbuck is used to sup- 
port the stick extending through the cloth roll. Scraper slats 
are inserted between the two uprights as indicated. It has been 
found in practice that these slabs must be approximately 6 M apart 
and 2 1/2 " wide for the best results. The uprights are securely 
fastened at their tops by a cross member as shown. A roller is in- 
stalled underneath this cross piece as illustrated. Both this roller 
and the trough roller can be almost square as long as they are free 
to turn. 

CONSTRUCTION OF DRYING RACK 

a. Preparation of Posts 

Four posts, six or seven feet in height, ere prepared first by 
driving a nail into the top ends and bending it down to form a 
bearing for the suoport wires. Two other nails are partially driven 
into the head of the cost about 1 inch aoart and touching oonosite 
sides of the first nail driven. These nails prevent the vires passed 
between them from slipping off the head of the post. A fourth nail 
is driven into the side of the post about one foot from the too. The 
function of this nail is to prevent the guy from slipping down on 
the post. The posts are set in oairs as illustrated. If it is de- 
sired to extend or lengthen the drying rack additional posts are re- 
commended. A fifteen foot span for the supporting wires is about 
the maximum permissible. 

b. Setting Stakes and Precautions to be Observed 

Gpy stakes are set as indicated. These stakes should be approx- 
imately two to three feet long and securely driven into the ground; a 
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minimum of two feet is recommended for soft or reasonably hard soil. 

Since trie entirt weight of the paint saturated fabric will pull 
against the guy stances, they must be firm. In nailing the skids to 
their stakes, it is desirable to leave the heads of the nails pro- 
jecting slightly in order to facilitate their removal, as it will be 
necessary to tip the entire structure in order to empty the trough of 
paint . 

c. Rigging Wirt Guys .and Support Wires 

The supporting wire should be f 10 soft iron annealed. It is 
first fastened to a post just above the nail driven in its side. The 
wire is then passed down around the guy stake, back up to the post 
where it is temporarily supported on tnc side nail. It is then pass- 
ed across to the opposite post, and temporarily supported on the nail 
in the side of tnat post and then down around the guy stake and back 
up to the post where it is fastened in a manner similar to that used 
on the first post. The suspension wire is then lilted up over the 
top of the post and between the two mils previously placed there. 

The two guy wires are racked together by means of a stick or the 
handle of a pair of pliers. This places the suspension span in 
tension. Posts on the op osite side are erected in a similar manner. 

The cross guys are then placed in the same fashion. The two nails 
on top of the posts Detween which the wires are passed are then 
clinched down over the wirr to hold them fast. The equipment is now 
ready for use. 

5. liOlSTiil.IKG FABRIC 

It has been found that certain brands of osnaburg and burlap 
have a ^lue size on them which does not readily take paint. Wetting 
the cloth before passing it through the paint bath will offset this 
condition. Since the cloth is in bulk or accordion folded bales, 
it is best to roll it on a stick or pipe. This roll can tr.en be 
saturated by immersing it in water. It can also be moistened by 
passing It through tne trough filled with water, as it is unrolied 
from the issued bolt, and then rerolling it. 

b. THRiiAlM) CLOTH THROUGH 11. VICE 

The roll of cloth is suspended in the crotch as formed oy the braces. 
The free end is passed under the rolltr in the trough and lajced up 
through the scraping slats as shown in the schematic uiagram, on 
page 10b, and then over the header roll and back to the crying rack. 
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In order to ccr. tne free end of the clofn it is advisaole to till 
the trough with paint ,iurt after tr.e end has placed tmder tne roller 
in the trough- It crui then vt- threaded up throu* a the scraper? and 
ail of the fabric wi 11 :,e covered with y int. After passing over the 
header or top roi jsc the cloth is passed on bac* to the crying rack 

8. SGRArli.G OrF -GwunGo TAl.-l Vvlin -dcAt.J bCdArERS 

As the cloth is puiioa up ii.roue-h the scraper slats by hand, 
tne slack is carried bark over to the rack. Since these scraping 
slats may not completely remove all the excess point it is advisable 
to scrape off the excec- print on either side of the cloth with a 
flat board for a scraper. With a little practice, two men can work 
opposite each other to do this and not materially delay the work, 

ttACAL. * GbC/la To jji.i 

The ..ainted fabric is passed back to the drying rack where it is 
hung down from cross stiexs in folds which just clear the ground. 

From three to eight hours will ue required for the paint to dry 
depending upon the preva.tlu.ig climatic conditions . 

10 1 ThARIhG OR Oblh Iivd Clhui I o ld ^ FOOT icrcGTi .0 

After the fabric La thoroughly dry, if is fed oil tne o'ck end 
of the rack, and it is torn into lengths approximately five feet 
long. The average distance oe tween the outstretched fists of a. man 
is approximately ‘j feet. Selecting a point on tne fabric oy this, 
rough unit of measure, the cloth is notched with a. knife and can 
then be readily torn. This method will be satisfactory when using 
osnaourg, cut with burlap it is necessary to cut the entire strip 
through with a knife,, or it can re ounce id and placed on n. chopping 
block ana then cut uj an axe 

11. FuLuIhu Ai xjj RUxuuIy.G h FtuI Lc.;', jTHS 

These y foot iengtus are then taken .and f olded parallel to the 
width by doubling, o.ack tee torn ends until a bundle 8 to 10 inches wide 
is Obtained,, Two men. working side by side, can then roll this folded 
material into a roll whose length is 40 incites. 
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CUTTING ROLLS INTO 2 IUCI-7 LiiMGTKS 



This roll can then be placed on a block and sheared off into 
approximate ? inch lengths with a sharo hatchet. A chopping block 
cut from a cross-section of a tree trun_< is ideal for this purpose. 
The wood fibers allow the hatchet to bed into them and give a clean 
cut through the fabric. Needless to state the hatchet must be 
sharp and care must be exercised in its use. The resultant strips, 
when unrolled, will be approximately 5 feet long and 2 inches wide. 
In this condition they are ready to be woven into a net as garnish 
or used as garlands. 
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LLSSGN KG. 6 A 

CGRSTRuCTIGi, AND OPUlAilO.. CF A FL-LC .-aILDILcT TO COLOR 
AND COL F ABRIC MATERIAL FOR GARNISH 



LOCATION: Field 

RLFxRtlNCiiB; Lesson no. 6 and Iliustr- tion page 10b 
Tllic RLC^jIRED: 3 1/2 hours (20 to 30 men) 

ilATTuRIAlS REQUIRED: 

Approximately 50 lbs. Casein Paint Fovder in the uesired colors 

200 yards 40" wide osnaourg 

l/2 clean 50 gal* drum lor paint vat 

l/2 clean 30 gal* drum (cut longitudinally) 

or 

2 1” x 10 H x 12* for dipping vat 

12 2" x 4” x 12' for frame 

12 1" x b" x 12' for scraper and drying rack sticks 

2 lbs. #2QP Nails, Common Wire 

3 lbs. if 8P Nails, Common Wire 

Hand Tools 

2 b or £ point handsaws 
4 1/2 hatchets (I List ue sharp) 

1 Framing square 

2 Claw hammers 

1 lost Haul 

1 Pr. 2" Lineman's side-cutting pliers 

1 30 ft. tape (in inches) (optional) 

2 clean 5 €&1* paint buckets or 12 qt. pails 



UNIFORM: Fatigue 



OBJ ACT OF THIS LESSON: 



To prepare suflicient paint and erect equipment to color 200 yards 
of osnaburg. Upon fabrication of a dipping vat (or vats), scrapers and 
drying frame, the fabric will be treated and racked to dry. The men 
are to be rotated and sufficient equipment will be fabricated to illus- 
trate the layout of the device to all concerned. This should qualify 
the men to prepare and complete a similar operation elsewhere with a 
minimum of supervision. 
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Suggest zL i eikoe .i ece . jgi'X .g iHE ..gkk. 




Lesion iio. e nnd covering the following ’joints: 

r . Mixing- of o' i .t 

b. Fabric.* 5 lion v-j end scraoer 

c. Erection of o rack 

d. Hacking; of i.v-teri;-:.i to ry 

e. Ter.r.ng, rolling arid catting into garlands 

P. . The cets.il vill err Lro;-:en into 1 groups of nor ox ir a tely If n.en. 
(Each groan to construct ;x unit independent of the other. ) 

3- A leader will be detailed for er-ch group > 

4. If the tvri.-l tries sufficiently to handle the seir.a- d*v it vill 
be torn, roue :■ n: c^t into garlands. 
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LESSON OUTLINE 



LESSON NO. 7 



SUBJECT: Garnishing a Net, Its Folding and Care, and the Preparation 

of Wire Netting for Flat Tops 

LOCATION: Lecture Room 

REFERENCES: TM 5-268-Repair of Fishnets 

JM 5-20 Paragraphs 11, l4 

TIME REQUIRED: 45 minutes 

MATERIALS REQUIRED: None 

POINTS TO BE COVERED BY INSTRUCTOR: 

1. Layout of pattern on net 

2. Weaving of garnish 

a. Density or coverage 

b. Methods of weaving 

(1) Knotting garnished ends 

(2) Conditions where loose ends iray be used 

3. Folding of Net 

4. Preparation of wire netting 
5- Rolling wire netting 

o. Camouflage panels 

7 . Repair and weaving of fishnets 
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LECTURE 



LESGGh iw. 7 

GARNISHING A NLT, ITS FOLDING AND oARc, AND THE PREPARATION 
OF CHICKEi, WIHB FOR t LAT TGFS . 



1. LAYOUT OF I'ATTnRNb ON NJ1S 



In order to garnish a fishnet, it is oest to stretch the net out 
flat on a level piece of ground or floor. In this position the out- 
line of the heavily garnished areas may be defined by lacing a piece 
of string, or white cord into the net to inclose these areas. Bear in 
mind that this pattern must be very irregular. 

2. WEAVING 01' GARNISH 

a. Density or Coverage 

The central third of a net is usual ay af xorded approximately 
90/ coverage. The gradual irregular thinning of this area is 
extended out almost to the edges of the net. 

b. Methods of Weaving. 

(1) Knotting of garnish ends. 

Where tne net is to be used as a drape or as a flat top, it 
is customary to first start and end the garnish strip by fasten- 
ing it to the net with a half hitch. The strip is woven into the 
net roughly following a regular geometric pattern. It is not 
customary to make straight runs greater than three feet long, 
nor should more than 8 or 10 inches be covered without weaving the 
garnish under and over a cord strand in the net. In changing 
directions of a garnish strip an approximate right angle should 
be made by half folding the garnish strip upon itself. The 
material should lie flat on the net and it is not economical to 
allow the strips to cross each other. The garnish pattern is 
shown in figure 15 , page 78. 

(2) Conditions where loose ends may be used. 

In certain installations, particularly sea coast fortifi- 
cations, dangling ends of garnish might be advisable to simulate 
the movement of sparse, wind-blown marsh grass. Where the 
garnish material is burlap, and this effect is sought, it is 
recommended that garlands be hung in the net or from the net 
after its erection. 
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3 . FOLDING- OF j\i I 

After a net it garnished , it it folded o.=r*llei to its i.a.jor ;~xi 
The detail is divided, with half the men on each sice of the net, 
facing each other. If sufficient ten are pvaiu.uif . ' to cent 

placed from four to six feet apart. Rescuing terete t.ne edge of the 
net, they count off approximately 14 cords sway t ror them *• nd 
their thumbs in the net at this point- The net l* fne-t I ii ted in 
unison until the edge just clears the ground , Tt is then folded crack 
on itself, keeping the outer edge extend if. kj-tiCuT. tov 1 . i (- Li . £ 0 £ Lri i. j. . 
This operation is revested until trie a idooint cf th e r.et is reached . 
One side is then folded cock over the other- Starting, at doth ends, 
they are folded toward the middle, resulting in a luxie » which vhen 
lashed or tied together is re&cy for transport- .ticn. 




1 if,u re 
Folding Fi 



21 

i.nets. 



4. PREPARATION OF TIRE GETTING 

Strips of wire netting or cnicken wire of the cesii'e-' : *r>. th. are 
cut; this length will be det-rmuied by the sice of f » too 

They are oir-.ced sine by side on 9 res o v c cl, s..n i.-ve ;• r.i vhe 

adjacent selvage edges r ■ racked together evrc.y 1 ' : 0 - : : n e 

A nail works very nicely for a racking oitu as Is ill upt.v-.n ted in 
figure. 2? on the following pare Fi ve or six h_rnc» 7. •- j u: red. t o 
hold these edges securely, Tr.e wir<- is then r.u in t'r,* ■ • "V 
previously deserr d lor fishnets* 
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Figure 22 

Bacleirg Wire Netting 
Strips Together 



5. BOLLING WIHE NETTING 




The garnished wire netting is rolled parallel to the length 0 ^ the 
strips. In order to facilitate placing it over & flat too frame, it 
is customary to roll a length, or several lengths, of light rope or 
wire within the roll of netting; itself. After sliding this roll up 
the guy wires of the frame «nd securing the fret edge, these wires 
may "be passed across to the opposite side; and the detr-il, drawing 
the ropes toward their, will unroll the net into the desired oosition. 
This is illustrated in figure 23« 




Figure ?3 

Placing and Unrolling Wire Netting on a Flat Top Frame 
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6. CAMOuELAGE PANELS 

Panels me used in the same manner as pregarnished wire netting 
and are reported to be just as effective. They are usually 5 or 6 
feet long and 3 or U feel wide in order that they may be easily trans- 
ported in the bottom of a truck. They are made by wrapping two strands 
of number 10 wire around stakes that have been previously placed in 
the ground. These wires are tnen wired together with number l6 or 
other thin wire. If steel wire is obtainable, one strand will be 
sufficient. Wire netting is then racked to this frame and garnishing 
material is woven into it with 80 to 'jyjo coverage. 

To i .as tali the panels, place them on the flat top wire frame and 
wire them securely in place with light wire. Thinning out toward the 
edges is accomplished by using fewer Danelc toward the outer part of 
the frame. 

Panels are c as.t. to handle than nets and can nulc-tly be put into 
pla.ce. They ’ .a . e the advantage of fishnets in that they are portable, 
and the advantage of wire netting in tnat they require little mainten- 
ance. One panel may be easily re . /eJ and rep f .-irec or altered to 
suit seasonal changes without exposing the entire installation. They 
can be manufactured in rear or in nrotected areas before th / are 
shipped to the site. 




Figir ?-t 



Use of Camouflage Panels, r a >v; pf-trio C. r- 

Porou.-ct iv. 

7. REPAIR AND WEAVING OF FISHNETS 



Since it is not ora. *c-l to <!?s or* us inti 1 . •„ -.f v 



and repairing of fishnets, w.e i ..lustra ti 
are furnished to show the methods employ';.' . 
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PRACTICAL aQRK OUTLINE 



LESSON NO. 7 A 

GARNISHING A NTT, ITS POLLING AN1 CA ti, Awl THE PREPARATION 
OF /.TnE NETTING FOR FLAT TOPS 



LOCATION: Field 

REFERENCES : Lessons. No. 6 find No. 7 

TILE REQUIRED: 6 hours for 20 to men 

MATERIALS REQUIRED: 

200 yards osnaburg cloth, colored and cut into strips 
2" wide x 3' 0" or 

26-300 yard rolls of 2' 1 wid<,e garnish materials 

2 rolls wire netting or chicken wire 

Lengths of rope to roll in wire netting (optional) 

1 ball twine 

Netting needles for weaving and r®oair 
Garnish weaving needles (optional) 

100 feet ^10 wire 
20 feet jf l6 wire 

UN IFQRM : Fatigue 

s 

OBJECT OF THIS LESSON : 



To lay out a oattern, garnish and fold a twine fishnet, and garnish 
and roll a wire net for flat too covers. The men should be afforded 
opportunity to work on anc inspect both wire and twine nets, and the 
method of joining the wire, so that they will be aualified to prepare 
these materials for installations with a minimum of supervision. Men 
should be instructed in the maintenance, oatching and reweaving of twine nets. 

SUGGESTED METHOD OF CONDUCTING THE WORK: 



1. The instructor will make a brief tal<c referring to lesson no. 7 
and outline the seouence of operations as follows: 



a. Fishnet 

1. Outline overall pattern 

2. Insert, knot and. weave garnish 

3. Fold net ready for installation 

b. Wire netting 

1. Cut wire to length, lay with edges abutting on ground 

2. Rack wire toge Lher to form a solid net 

3. Outline pattern 

4. Insert, knot and weave garnish 

R- Lay ropes on net to facilitate unrolling 

6. Roll wire netting in preparation for transfer to flat, too 
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c. Camouflage Panels 

(1) Drive stakes in ground in rough oval 

(2) lay wire around stakes 

( 3 ) Reenforce with light wire 

(4) Attach wire netting 
( 3 ) Garnish 

d. Repair ana Weaving of Fishnets 

(1) Small group taught to weave net 

(2) Same group repair torn fishnet 
or join two woven sections 

2. Divide detail into 2 equal groups. 

3 . Appoint a leader for each group. 

4. Supervise the garnishing of the two nets. 

IRSIRbuTQRS HOlii: Let leaders and one man lay out pattern. 

In a class of 13 or less, use men in one group. 
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LESSON OUTLINE 



LESSON NO. g 



S03JECT: Lisr-ptive Pattern Painting 

LOCATION: Lecture Room 

REFERENCES: None 

TIME REQUIRED: 100 minute b 

MATERIALS REQUIRED: 

Colored crayons 

Charts for distribution 

Drawing boards or table tops 

POINTS TO BE COVERED BY INSTRUCTOR: 

1. Introduction 

a. Use of disruotive patterns in camouflage painting 

b. Use of mint in last war created many false impressions 

c. Use of paint in camouflage is to tone down large static 
installations 

2. Tone and value 

a. Clarify use of terms "tone" and "value” 

3* Techniques of Disruptive Pattern 

a. Coinciding pattern 

b. Color matching 

c. Counter- shading 

d . Disruption 

(1) Simulating structures 

(2) Disruptive Painting of vehicles 
4. Conclusion 

a. Colors 

(1) Recommended color schemes 

b. Materials 

c. Basic visual principles 

' d . Summary 

INSTRUCTOR'S NOTE: At this time the instructor will pass the 

table problem to the class for solution. 
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LECTURE 



LESSON NO. g 



DISRUPTIVE PATTERN PAINTING 



1. INTRODUCTION 

a. Use of Disruotive Patterns in Camouflage Painting 

The use in camouflage of disruptive pattern painting will be 
discussed in this lesson. The methods of painting which we now 
use are far more effective than the old "dazzle painting" of the 
last war. In World War I, the principle of camouflage painting 
was to break uo only the surface of the object to be. concealed as 
their problem was generally to conceal small front line targets 
from ground observation. Our painting technique today is de- 
signed to bring the surroundings, so to speak, over the object 
itself and thus blend it into the adjacent terrain. 

b. Use of Paint in Last War Created Many False Impressions 

The vide use of oaint camouflage in the last war created 
many false impressions. Most people still think of camouflage 
as dazzle painting or splotches of many colors. In the last 
World War we thought of the camoufleur as an artist wearing a 
smock, with a paint can in one hand and a brush in the other. 

In this war we think of the camoufleur more as a practical man, 
making use of the tools and materials he has at hand to accomplish 
his mission of concealment. 

c. Use of Paint in Camouflage is to Tone Down Large Static 
Installations 

As was brought out in the lecture on "Materials", the chief 
use of oaint in camouflage is to tone down large static installa- 
tions, such as airdromes, barracks, warehouses and other build mgs. 
Remember, however, that texture is also important and that paint in 
itself has no texture. When used alone, oaint is the least valuable 
tool with which the camoufleur works and should be used only to 
supplement other camouflage techniques. 

2. TONE AND VALUE 

a. Clarify Use of Terms "Tone" and "Value" 

The terms "tone" and "value" are freouently used in describing 
painting techr.ioues. These terms should be clarified before taking 
up methods of camouflage painting. 
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Value refers to the degree of lightness or darkness of a 
color. Every color registers as a certain shade of gray on a 
photographic plate. That shade of gray is the "value" of that 
color. Those values which are nearest to white are referred to 
usually as "high values"; those which are nearest to black are 
called "low or dark values". Thus, certain colors, such as 
yellow, register light on a photograph and have a high value. 

Others, like red, register dark and have low value. 

A tone is produced by a mixture of various colors. The 
term "tone" is also used to refer to any particular color, 
tint, or hue. 

3. TECHNIQUES OF DISRUPTIVE PATTERN 

Four technioues are employed to paint objects so they will blend 
into their surroundings, they ares coinciding pattern, color matching, 
counter- shading and disruption. 

a. Coinciding Pattern 

To break up the line and form of an object, we paint patterns 
on it which will coincide with the existing patterns found in the 
immediate vicinity. 

These patterns should be an average of all neighboring or ex- 
isting shapes. To form this average of shapes it is necessary that 
the patterns be general and not definite. They should, however, be 
related to nearby shadows and ground shapes as these are the most 
prominent features of the terrain when viewed from the air. 

Shadows are one pattern that will be difficult to approximate 
because a shadow as seen from the air or as photographed is the 
blackest thing on earth. The blackest paint under certain light 
conditions will appear very light in value. Therefore, painting 
will only have the effect of partially confusing the aerial 
observer as to where actual shadows exist. 

Coinciding pattern should not be placed symmetrical because 
such designs are seldom found in nature. They should have 
irregular outline and regular spacing is to be avoided. 

Patterns should be bold, and contrast between light and dark 
values should be pronounced. This is necessary to deceive the aerial 
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observer, who at an altitude of ten thousau. feet tDe f ,as to 
lose his color preceotioa. Form, however, remains visible, and 
painted patterns must be- strong if they ■<: re to be effective. 



b. Color Matching 

Color matching of surrounding patterns are important in dis- 
ruptive oat tern painting, 'fhe colors used should have a base 
color which will be an average color of the adjacent terrain during 
all seasons. 

Natural terrain has a variety of textured coarse surfaces 
which tend to make their natural color appear da rker when seen 
from the air. when using Daint to simulate the adjacent terrain 
color, keen in mind that it should be several shades dark., i.hnn 
those colors which are to be Hatched. This is due to the absence 
of texture in naint; and texture, it will be remembered, determines 
the ability of an object to reflect the light rays hitting it. 

The blue haze of the atmosphere tends to make all colors 
appear to be oluer or greener than they actually are. Camouflage 
colors should, for this reason, contain sufficient yellow or 
orange pigments to counteract the effect of haze. 

c. Counter-Shading 

Counter- shading is the teenninue employed to counteract the 
darkness of shade and shadows, or the brightness of reflected light 





Figure ?4 

An i&nmole of Coinciding Pattern 
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Objects are distinguished by the shspe of the shadow they cast, and 
by the differences in light value of their own surfaces. To 
reduce this natural light reflection and shadow outline, paint 
in counteracting shades can be aoplied. That is, a color of 
darker value would be applied to surfaces that reflect a great 
amount of light, while a color of a light value would be applied to 
surfaces which were in shadows. 

A pencil is a good example of this. When held up in the 
light, it will be noticed that the side nearest the light source 
is bright and highlighted and the side away from the light source 
is dark or in shadow, while the side nearest the eye has a 
medium tone. By painting the highlighted side with a color dark 
in value and the shaded side a color light in value the three 
sides should tend to blend together as one surface. This same 
principle is followed in painting the under side of a plane or 
gun barrel a light color in order to reduce the darkness of its 
shadow. 

d. Disruption 

Disruption is the breaking up of the surface of an object with 
painted patterns. Disruptipn may be defined as the apparent ex- 
tension, by painting, of the prominent features of the surrounding 
area over the object to be concealed. Disruption of the surface 
of an object results when coinciding patterns such as the con- 
tinuation of nearby fields, hedge rows, etc. are applied. 

Disruptive patterns must be kept large and bold as small pat- 
terns are lost in observation at high altitude. The pattern should 
generally be irregular when used in an area of natural surroundings. 
For an object located in man-made surroundings, however, the pattern 
may have sharp outlines and geometric forms to match the shape of 
nearby buildings and streets. 

Attempts are sometimes made to camouflage roofs by disruptive 
painting. This is done by breaking up the ridge and eave lines 
by extending patterns across them and down on the side of the 
building. Pitched roofs are more apparent to an aerial observer 
than flat roofs due to the sharp division of light reflection at 
the ridge line. Paint alone does not suffice to hide roofs as a 
dark roof may appear almost white depending on its texture. 

False perspective or the painting of an object to reduce 
its apparent size is another method used in disruption. This 
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can be done by bringing the surrounding; color up the side of a 
building to give it the appearance of being lover than it 
actually is. The addition of irregular forms of plyvood or 
similar material Placed to break uo outlines, and the use of 
proper nets or drapes will be much more effective than paint 
for this purpose. Figure is a* 1 illustration of disruptive 
painting as an aid to concealment. 

(1) Simulating structures 

Large structures located in or on the outskirts of a 
town where the surrounding buildings are small, such as 
houses, can have the visibility of their flat roof areas 
reduced by painting on them the outlines of smaller 
buildings. These outlines in general follow the color- 
ation and outlines predominant in the adjacent terrain. 
Remember, however, that provision must be made to conceal 
or reduce the shadows of the large structure itself by 
the use of nets, trees, or other natural materials, 
where an installation is located a short distance from 
the edge of a town, large structures or other military 
buildings sometimes can be tied into the adjacent town 
oat tern cy oainting or erecting a few dummy buildings on 
the ground between the installation and the town proper. 
This treatment is one exception to the rule of keeping 
patterns irregular. 

(2) Disruptive oainting of vehicles 

Disruptive pattern painting of vehicles is an example 
of its most effective use. Vehicles cue to their mobility 
naturally are difficult to conceal. It is desirable 
therefore to reduce their visibility at all times, and 
the method to be employed will be painting. 

A general "tone down" or the use of an overall color 
to best blend with the natural terrain can be effective 
to reduce visibility. For example, the use of the standard 
olive drab in temperate climates. In addition, disruptive 
patterns may be applied. Several points will have to be 
considered in determining the pattern and extent of the 
painting necessary; surfaces which reflect consideraole 
light such as the tops of vehicles are Highlighted and 
lose their true color value. The sides will reflect less 
light, while the heavy shadows will be found under the 
truck and upon the chassis itself. 
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To counteract these natural conditions, counter- shading is 
used. The top of the vehicle is therefore minted a color that 
will materially darken it. In order to reduce the outline of the 
vehicle this color should be carried over the corners and down 
the side of the vehicle for a short distance, in a broken pattern. 

As the darker areas occur near the ground, the under carriage 
is painted blactc and the black broken pattern is extended uo the 
sides a part of the way. It is realized that shadows cannot he 
obliterated, so the opposite technioue is employed in the latter 
case by bringing the shadowc up on the vehicle in order to reduce 
the outlines. 

Glass, unless it is reflecting the direct sun rays, will 
appear dark from the air; therefore, a black irregular pattern 
should outline any glass area present. To reduce the glare of 
headlights and windshields a film of oil can be spread on them, 
and sand can be added for texture to further diffuse the ligfrt 
that will be reflected. A smell portion of the windshield can 
be left free from this treatment in order that the driver may 
be able to 6ee. 

As in all pattern paintirg, a definite rule cannot be given 
for the proper pattern size, as much depends uoon the size of 
the vehicle and the type of enemy observation. The pattern 
should be large enough to be apparent, because if it is too 
small, it will merge into a single color and thus lose its 
effectiveness. In general, the size of the pattern varies 
approximately as the size of the vehicle. 

4. CONCLUSION 
a. Color 

In general, not more than three colors are required for disruptive 
pattern oeinting. Olive drab is widely used for a background or overall 
color and is most effective in temperate climates. In desert localities, 
sand or earth yellow are effective base colors. By the use of black and 
another carefully chosen color it will ue oossiule to provide a pattern 
which will augment concealment in most ony area. 

(1) Recommended color schemes 

These colors are recommended for the use in patterns in the 
climates indicated. 
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LOCATIuN ; Lecture Room 

TIKE RETIRED: 45 Minutes 
SUGGEST .ED PRuGnUufui: 

1. Questions should be as ;ed by the instructor and answered 
by the students. 

2. A roll may be used for making sure that all students answer 
the same numOer of questions and that a few do not do all of 
the answering. 

3 . Discussion of each question is recommended. 

POINTS TO BE COVERED BY INSTRUCTOR: 

1. A flat top should be erected: b 

a. Parallel to the object to be concealed 

b. Horizontal 

c. At various angles to confuse the eneny 

2. Flat tops should be built: b 

a. As large as the object to be concealed 

b. 3 times as large as the object 

c. b times as large as the object 

3 . In the language of the camoufleur tall grass has: a 

a. Coarser texture than snort grass 
b* Finer texture than short grass 
c. No texture at all 

4. In folding camouflage nets, the first fold is: b 

a. Parallel to the snort axis 

b. Parallel to the middle axis 

c. Made from the nuddle 

5« A sagging flat ton indicates: b 

a. Improper choice of position 
0 . Improper camouflage discipline 
c. A shrinking of corner posts 

6. Nature: b 

a. Seldom creates dark shadows 

b. Seldom builds in regular patterns 

c. Seldom creates in irregular patterns 
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7. One class of camouflage material is: b 

a. Hasty 

b. Artificial 

c. Deliberate 

8. The color of artificial garnishing material, as c 

registered by panchromatic film: 

a. Is more important than form 
o. Is more important than texture 
c. Is lea &t important 

9. When moving out of a camouflaged position: b 

a. Clean up the area to remove all traces of occupancy 

b. Leave camouflage for a decoy 

c. Take all camouflage material with you 

10. When orepering a new position: c 

a. Always attempt to make new oaths to confuse the enemy 

b. Always try to end oaths at the installation 

c. Try to prepare the position with the minimum amount 
of disturbance to the surrounding terrain 

11. In garnishing permanent installations: a 

a. Artificial materials are the most practical 

b. Natural materials are the most practical 

c. Artificial materials are never used 

12. Plat tops should have a net or chicken wire that is 

garni sh ed : c 

a. With 90$ density around the edge 

b. 90$ density over the object to be concealed, tapering 
to 50$ on the edges 

c. 90$ over the object tapering to 10$ on the edg«6 

13. Two of the 5 considerations in choosing a position are: b & d 

a. The location of a tavern 

b. Defilade 

c. Elevation 

d. Mission 

e. The location of a field expedient 

14. Texture is reflectivity and: b 

a. The coarser the texture of an object, the more 
light it reflects to the observer 

b. The more light it reflects to the observer, the 
finer the texture of the object 

c. The finer the texture of an ooject, the less light 
it reflects to the observer 
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15 » In camouflage, the spoil from an ins tali at ion s Jj_ 

a. If of little importance and can oe ignored 
bo Is very important and should he given as 
much consideration as the rest of the work 
c. Is of secondary importance and should be 
treated accordingly «. 

lb. The form of man made objects is usualiy*. b_ 

a. Dispersed 

b. Regular 

c. Irregular 

17* In camouflage- the term Blen ding means' b_ 

a. Mixing of several colors” of paints" 

b. Making an ooject indistinguishable from its 
surroundings 

c. lhe erection of a ilat top 

15. Ungarnished camouflage fishnets for concealment; a 

a. Can never be used 

b. Should generally never be used 

c» Can be used under special coiaiitions 

19 . The two objectives of camouflage disc.ipl me f.re to 

prevent changes in the original terrain pattern and to; c_ 

a. Prevent troops from getting Lost 

b. keep troops under cover 

c« Maintain camouflage installations 

20. The responsibility for caratvjj' iagt: rests with; a 

a. The unit commander 

b. The Officer of the Guard 
Co General Arnold 

21. When serious violations of camcuJ 1%;© principles 

have been made; b 

&<. It is advisable to te r u down tne existing 
installations and start over rgain- 
0 . It is more practical to move to n new location 

c. It is more practical to make the necessary repairs 

22. Camouflage material should r>> erected so that; c 

a. It will cast, a well dei>nsd shadow 
On It will not conceal tin. w;adows of tne object 
camouflaged 

c. It will break up the for a and sh.vh.ow of the 
objsct to be camouflaged. 
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32. The most effective method of pointing * when 

used in camouflage is? b 

a. Dazzle 

b. Disruptive 

c. Modernistic 

33* The proper method of concealing spoil is? b 

a. Dump it in the river 
b<. Conceal it at roots of adjacent bushes 

c, Kit it in neat piles 

34. The best time to hang out clothes to dry in tne open 

is; b 

a. Mornings 

d. Never 
c- Afternoons 

35- What is the best method to use in the co.r.oat zone 
in respect to camouflage; 
a- Phone to Headquarters 

b. Write to the Colonel 
Cc Use your dome 

« 

36 . Oleo- resinous paint is better than casein punt 
oecause: 

a. It can oe used at temperature oe-low freezing 

b. The colors change with nature 
Cv It can be obtained in spotted or stripped colors 

37« Arrange in their order of importance the fo'.. Lowing 

requirements for successful camouflage' c • d a- b 

a.. Proper choice of camouflage material 
b- Proper erection of camouflage ;ia.tenal 
c* Proper choice of position 
d. Good camouflage discipline 

7 , 3 . Name 4 nets used in camouflage 

Fisrnet 
. ismet 
Sr.-r. '.p Net 
3 c ri .1 

39 - Positions in areas subject to a;tilu: r y a..c. rule 

fire must be camouflaged a f a me L c 

a= Aerial Ooservation only 
d. Ground observation only 

c. Both ground and aerial observation 
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40. Unnatural geometric forms and heavy shadows: b_ 

a. Confuse the ene*iy 

o. Are an aid in aerial detect -on of position 
c. Blend well with wooded areas 

41. One thing we intend to accomplish by camouflage is a_ 

a. To hide the marks we make 

b. To paint all materials 

c. To be nysterious 

42. One of the greatest obstacles to successful camouflage 

is: b_ 

a. The lack of suitable materials 

b. The tendency of troops to make snort cuts 

c. The lack of natural concealment. 

43 . Tne Corps of Engineers is responsible for: c_ 

a. The concealment of all troops 

b. Erection of all camouflage 

c. Supply of camouflage materials 

44. A poor job of camouflage is: b_ 

a. Better than no camouflage 

b. Worse than no camouflage 

c. Will be satisfactory 5 0J6 of the time 

45 . t aint as a camouf lage material is* b 

a. A final solution to aty camouflage proolem 

b. Is only an aid tc camouilage 

c. A substitute for caret ul planning 

46. Color pictures are tasen with: b_ 

a. Panchromatic film 
D. Kodacolor film 
c. Stereoscopic Aero Film 

47 . Sunlight is composed ol : b_ 

a. Rainbow light 

b. White light plus certain invisible light 
Co White light and shadow particles 

4S. The primary use of a filter is: a 

a. To overcome haze 

b. To lengthen the camera 

c. To reduce the blue color seen on a 
panchromatic photo 
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580 Adjacent V- shaped contours g-.nen.liy indicate a 

ground form known as a? b 

a« Ridge line 
bo Valley 
Co Hilltop 

59» The conventional sign for a church is; a 

a. A black square with a cross over it 
bo A hollow cross 

Co A black square with a flag over it 

60* The top of a military map is approximately; c 

a # East of the rest of the map 
bo West of the rest of the map 
c. North of the rest of the map 

6l» The most efiicient method of bombing against small 

concentrated targets is; jc 

a. Pattern bombing 
bo Area bombing 
Co Precision bombing 

62o Before the precision bomber can hit his '-arget; a 

He must plainly see the \arget 
bo He must nab a patented rabbit’s foot 
Co He must guess at the planes altitude 

63 » Area bombing is used when; . _b_ 

ao The pilot feels like it 
bo The target is effectively hidden 
Co Only one plans can get through to the objective 

64o In minimum level bombing., the primary advantage of the 

attacking plane is; _ b 

a. The weight of the bombs it can carry 
bo Surprise 

Co The distance from its hone bass 

65" Two types of bomb fuses are celay and; b 

a» Penetration 
bo Ins tant t uieous 
Co fragmentation 
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66c Two paints that are most suitable for painting 

fabrics are; c & ^ 

&o Cement base pa.int 
bo Emulsified Aaphalt paint 
Co Qleo-resinous paint 
do Caesin paint 
i. Oil Base paints 
f» Lacquer 
go Varnish 

67 • The most effective method of painting is •'tone down* 

and; n 

Ho Dazzle painting 
bo Splash painting 
c. Disruptive pattern painting 

680 Four techniques of disruptive pattern painting are; He: 

a. Modernistic pattern 
bo Coinciding pattern 
Co Disruption 
do Distorted pattern 
So Counter shading 
fv Regular pattern 
go Color matching 

69 * In coinciding pattern painting the pattern should be ; Jt_ 
a. Placed symmetrically 

bo Be carefully related to nearby shadow shapes 

70 <. Three standard colors used in camouflage are* bee 

a. Bright red 
bo Field drab 
Co Earth red 
do Purple 
e. Olive drab 
fo Blue 

71 o Black paint can be made to appear darker f rom the air 

by: r 

a u Using more paint 
bo Adding texturing materials 
Co Mixing of colors 
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7 2 .•> Disro - 1 i on means ' 

a. Painting regu-a r '.■ '•■ '-v • : ■' *•■* • .* »• cts t 

ob,; *c-, 

o. iix tens ion of . . :.**.• " :* -tuves o’ ••he t.e.; 
by the use c.f pauw 

c, Pointing an ob j «c t *• l if. *: ..a; .-re 

73 The following is 0 • .0 Visn-rL prAnc -ole of 

Disrortive Patter t -un I i: ■// 

a Place circle* a;. >■.<•; :• ,-.ru * s 

W- .;ect 8 Sli 0 U 4 (1 i i ' 1 * J 3 . « \.'T'3 <•'•' •. » 0 . 

the : r eurround: :v. ? 

o Pinee white o: ;• tv ' • 1 ... • v < o,v 



I»«o j. ftjGlOii d tit/Til 



Add! t 10:0*1 question? .v? hr: r-r are • . 1 c. -a ar.s ray 
also be as '.ei. The above J .= .-• . > tore r. .-?/ .r a 
guide. 
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Lt SSOIi NO. 10 

SUBJECT; The Erection of a Flat Top 
LOCATION: Lecture Boon 

REFiJIEii&ES: Pm 5-2Q, Par. 15, lb B 
TIKE REQUIRED: 4^ minutes 

MATERIALS: Bone 

POINTS TO M COVER ED 3Y IKSTRUJTCBj 

1. Reconnaisance of site 

2. Restricting of erea and approach paths by wiring 

3. Establishing a "base line'* 

4. Laying off a square corner 

5. Establishing the third and fourth corners 

b« Precautions to be observed in collecting natural material 

7. Height restrictions 

8. Setting posts 

9. Setting stakes and placing heavy support wires 

10. Installing diagonals 

11. Placing garnished fishnet, unrolling and fastening 

12. Using wire netting as a cover 

13. Reason for keeping net flat and tight 
l4„ Toning down structural members 

15. Embrasures and openings in net 

lb. Support for wide spans 

17 o Extensions to flat tops 

18. Utilization of existing terrain features 
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LESSON NO, 10 

IKE ERECTION Ob’ A FLAT TOP 

1, -RECONNAISSANCE OF SITE 

Once the site for a flat tcp has been chosen, and before any 
materials have been deposited or men allowed to trespass in the 
area, the leader of the detail should personally examine the lo- 
cation. This should be done in order to determine the most read- 
ily concealed means of access to the position consistent with the 
tactical mission of the installation, in selecting this point of 
entry, avoid the outer corners, since these will be obstructed by 
the guy wires supporting the structure. It is of paramount im- 
portance that insofar as possible the access paths be shielded from 
direct aerial observation. The foliage of existing trees, for over- 
head cover, is ideal for this purpose. Very often existing paths 
and trails can be utilized to obtain access to an installation,. 

Where these paths are used, consideration should be given to an 
elementary camouflage technique which demands that no paths end 
at the installation proper but continue on past the site to some 
other objective, 

2, RESTRICTING OF AREA AID APPROACH PATES BY WIRING 

A small detail should be delegated to mark or stake off the 
entrance paths and the area that, the flat too will cover. Only 
after these areas have been wired off should the rest of the group 
be permitted to enter end bring in the materials. During the erec- 
tion, camouflage discipline must be maintained to see that there is 
no trespassing or overstepping of this inclosed area, 

3, ESTABLISHING BASE LINE 

The first operation connected with the erection of the flat top 
will be to establish a base line. This is done by tightly stretching 
a cord or wire between two stakes firmly driven into the ground. 

This line should follow the proposed line of posts supporting one 
side of the structure. On this tase line, locate the two corner 
posts. Where it is contemplated that a. wire net will be erected 0 
tne exact length or width of the net will also be the distance between 
the two corner posts. If a fishnet is to be used on the flat top, it 
is customary to allow an additional foot on each side of the net to 
the outer perimeter wire of the frame. That is, for a 44 foot net 
4o feet would be allowed between the corner posts. This will allow for 
the stretch of a twine net, 
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LACING Or? A SQUARE CGih-ffi 



For any construction, ths 
square corner 5 rom a point on 



simolest end easiest way to lay off 
a line is as Ik Hows' 



e.„ Drive a stake firmly in to 1 
of the corner posts,. Into tre 
with ti:e hast' line drive 3 rxe > I. ' 
t, Faster, one end of a wire on 
extend at ,-n '.oororimrua mot 
c„ Measurt 3 feet along time 



no ground a t the 
top of this stake 1 

cori to this n&i 

erpie to ino b • ■- 
i; or cord from 



position of one 
ant in line 

I nd let it 

j 3, .18,. 

the nail in 



the stake 

do Measure- t feet along the 1 so line ic -rd the o -pupite 
corner from the nail ir. the stake, 

e. Hold cue end of a steel U e on the t foot mark which is 
on the ha a line and allow tape to e- “err. diagonally across 
to the 8 foot mark on the c-tuer • -ord , 

f. Work the free end of the cor:' extending i rom tae nail in 
the- top of hue stake back "ad :<> th until tux 6 foot mark and 
the 10 foot ntark on the hy.- tot -Treat . Drive a, stake and place 
a nad] m the top at the ad.d of irtcreec r n-; » 

g. The free end of the oui cr. now be ft- -• teued la the stake 

<ooo a rip- t a:y le v: 1 i 1 • t the cuux’U 



ihO’i. jrJ. 



dhi-dx 



pro) 



b„ 



by e.uu-uiing the ley of t.x -igut tot- \, ' o of which the . 
is a part, the third corner st may be leva oed ry measuring 
oerired distance on this c .-: trade l line n.o fo-r tn corner oo 
ee established in me -o u xt ; r? hie t... i;d„ 

i"T doWdlDi. iC.ve It.' iin DhorEv^D if JO. .LnJTIlO cu.l , : KhL MfibRIAL 




C t 0 



If the materials have not been brought to the site with the 
group, and it is necessary to cut trees for nets or stakes fret 
the adj: terrain, r e -..vl . he t'-'-u- . i . this cutting. Do 

not obtain tris material ojdnc-nt to the installation,, Indents 
woods avoid cutting too r r - t-r. " fret- a concentrated area C 
do so will make an obvious Trunk in the woods and indicate actio p 
to an aerial observer, c-d.?ot material ’'rom tress that are sep r-r 
ted and some distance apart Of ;er. fiat tor- installations will . 
made adjacent to existing rods, These existing roads should be 
used to carry poles and stake from the cutting areas back to 
the installation. Avoid beating down the rush or narking ’••ell d 
fined trails leading to the site,. All near apy.-; roaches to the sit 
should be made along the oaths previously define! by ’-’ires* 
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fine 


height 


Of S Hr 


materiel 


or the 


r\ ; • ' va v * 


e rf ; If* 


t Ofllr' 


Uf 



custom ry to restrict th 
construction which is i. 
go ne ral , i la t tor; s i, ; * 
this sumls'i enta’l constr 



& i overran ...v the re A hi of the 
n.j'-. iloo Where t:..; & height iv to 
l. i • :v»rv;; tiou it- p'r si ole , it is 
c •. **• v f ion -y tu-2 tor; reef. tyue of 
■ in Fif urt c(, r>t- f t 1st . In 

above j. _ round do not reouir* 



8 oA.Al.iG rOoTo 



rests oi the hett-hl t5*c a? re ;) - re Cut and cine.' at the 
locations oeterchned for the r~: hers . v>he the t, .) nor ting 
property of the coil n; nhiciot to prevent the posts fron 
striking, tney can. be blunt.!/ ra oened and driven -■ short c i s 
tanee into the, ground, s .iff i.u e- 1 1/ so that they will stand air. 
hnoulc tit*- site ...« nervy , . t; -- t round too t of t to resist pen* 
vi a n on of the posts, it " y necessary to nail a short block 



P A 


:y lo-f or iv. o v , 


. : , V J ; . 


u° f/PCC Ol 


the posts. This 


foot 


i:io 


wv lo C ►: Si iv » ul :1 L * >• * t i 


. . C:.t 


:r,ii faCf cf 


t he i round to or 


■ A> ■■* , 




Ir'lEt of llie OOLi'V l\~; 


■ i . PI 


r ( : oo t or r 


liovir. ■ The he. 




" y « 


p o v v i o r; r e o.^ r * ■ i ; v 


. . . • •• ■ 


r.l’ 1 1 1 Ui hi '" 


t-c i 1 igurs ff 






TLe r;r* LI driven i;p 


■;> ■ 


One too sric 


cert uowri i 01'ii.s 


ri 


j^rin^ lor phr v ; vre ; r. 


' 1 f* V *0 ' 


, . rr e wii'ft 


cutti'p: into or 




sol. 


i t lug;. the host . A rr 


j „ ] V. - 


L , v*f; in tad 


toe sii'e acout a 


fr. V 


fro: 


;li the tor; of trie pest 


,LV ) c 


tJ nails 


are driven into i 


A 

I > * ^ 


of 


tr.e oost as indicated . 


i . ° • 


u-oose of t 


;:ese nails is to 


cr- 



vent the v<ire ’s sii io:r. : of; hie end of the cost 

f;,, ■j.uTfliia oinK-Ph Ahii xtn/^ui'.v/ : a-.-. V ) r hoi'/rif ,i i-'h 

Outside the flat too area, and in line with the supporting 
posts, guy stokes are driver, firmly into the ground • fee fig a 
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they nr* rp.c-.ao together at their points of intersection to nla.:? 
than, uno ar tension. A drift pin or the handle of a oair of oli ars- 
is sui taole for mis omoose. 




Figure 

Permanent Flat Top 

The construction of the fr-trne is the same for both fishnet and 
vire netting - It will be recalled, however, that there is a differ 
ence between the measurement ii.ac : .a for fishnet and wire netting 

11 . PLACING GARNISH C FlSff.hJi', .. -ROD. TNG AND FASTENING 

Then n fishnet is used rs a covering', the garnished net is placed 
in the center of th- structure and the two ends unrolled oarallel to 
the long dimension of the irame Fror: this extended oositio , it is 
unfolded to each side. It is then taciced at several ooinm or loosely 
lashed into position cy short lengths of wire or cord. ..nan satis- 
factorily centered, it is lashed to the oerh.eter of the vire frnjr.e 
cy means of 3/3 or lie inch rone, Cere should be ta-cen tha t toe net 
is tightly and ev»nly stretch mi on the frame. 

If u3I.,G IRn ..UI.L.G Ao n COvbui 

The procedure in placing. wire netting- on too of a f la t too fra:, e 
is slightly different f rou. that followed in installing fishnet Tire 
netting, being; a lest flexible medium than fishnet, is usually rolled 
into a long roll after g rnishi v g On a large net it is customary to 
roll light rope in v ith the roll. The free edge of the net is placed 
uov.ii an., projecting bach to ro the betel i, slicing the net no the 
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vi r: .. . The roller. , s slid up one sine of ru-e 

to me to;,. In tu: s : .fition, un to;, of tne frame, the tree 
em cm us secure..} i r.ed to one side wire ol lx..- •: true t ore 
Th rc.-.e-r are tr.tr. pay, *.?! o/cr trie to*, of toe top lr* rr.e to the op 

poeite side. As these rotes are pulled back, the wire will unroll 
and cover the to} >f the structure. It then is stre toned into place 
end securely fa:*, med to the purport by tie wires* Fref e . ably 4 
the net snould be f i re t str>' toned the length of the original wire 
rolls and not across the narrow width of wire strips. 

13- towu,.. iod. nine ...d 1x1 i LAT 1’IG-HT 

To be effective, a flat top mast be flat. Any ridge lelt by 
a wire due to the saggirg of the net will be veiy visible from the 
air, since the net itself will show the long straight shadow from 
the ridge along this wire, For permanent installations, wire 
netting is far superior to fishnet. It is more weather ristant 
and ujes not have the same tendency to sag and stretch as does 
fish nets. 

lU. ?0iaw> JUWi STRUCTURAL MT3LR; S 



While it is not considered absolutely necessary, it is ad- 
vi-abie to paint the supporting posts with mud or camouflage paint 
if they are of dressed lumber, Back sticks should be removed from 
vhe g.y wires. 

hi 3KAh0iXo And Grin. I KGS II NdT 



Certain installations;, as for example, anti-aircraft guns and 
other ions of ordnance materiel, require that an embrasure, or 
some other means of .making an o-.ening in the net, be provided. An 
example of tnis is illustrated in figure 33* psg* 14^ It is 
fabric •■•ted by reinforcing certain parts of the net's support ing 
structure so that movable panels may ce pushed or rolled back. 
Another modification of this is to have the embrasure or opening 
laced snut w.th what is .<novn as a ’’circus hitch”. This is also 
illustrated by figure 33 . It will be noted that constant, pull on 
tne fret e:ib of me 10 ^ e. causes the stitch to urn* aval and re 
lease whatever it binds. 
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For small flat tops e that is installations 50 feet square and 
less. U is ns > t customary + c ; lace supporting posts under the 
center of the net. Larger install*- tic ns, now ever may require, t.. *. 
some additional support be given. In these instances n,/r:v 1 con- 
struction practice will prevail Where the clear span is in 
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PRACTICAL WORK OUTLINE 



LESSON NO. 10 A 

ORGANIZATION FOR THE ERECTION OF A FLAT-TOP 
LOCATION: Field 

REFERENCES: Lessons N6o 6, 7» find 10 

TINE REQUIRED: 3 hours for 20 to 30 men 

MATERIALS REQUIRED: 

36 pieces 2 1 ' x 4" x b' for posts 
^2 pieces 2" x 4" x 3' for stakes 
Li^it stakes to lay out area 
4 lbs. .rlOP Kails Common Wire 
4 lbs c #20P Nails Common Wire 
l400 ft. #10 wire 
1400 ft. #16 wire 

NOTE: The above materials are in excess of the actual amount 

required but allowances must be made to overcome any unfor- 
seen difficulties„ 

Nets prepared in lesson 7 A 
1 Garnished Net 3b' x 44 ' 

1 wire net garnished 

Tools: 2 - Handsaws 6 or 8 pt. carpenters 

4 - Hammers, 13 to 20 07 . carpenters claw 
4 - Hatchets, half 
1 - Bar, wrecking 24" 

4 - PS* Pliers, Linemans,, 8" 

1 - Pr c Shears Metal 9” (approx,,) 

1 - Tape steel ^0 ft„ Meas. inches and ft„ 

1 Brush, Paint 2" or 4" 

1 Axe, single ht 0 

2 Mauls, wood 

1 Shovel, round point #2 
1 Pick. Ro R„ 

1 Can (for mud or paint) 

UNIFORM; Fatigue 
OBJECT OF THIS LESSON: 

To erect complete, with the above indicated materials, two flat- 
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LESSON NO, 11 



SUBJECT: Quiz 

LOCATION: Lecture Boom 

TIME RSXtUlEED: U 5 minutes 

SUGGESTED PROCEDURE: 

1„ Instructor will prepare quiz forms in advance using questions 
contained in Review, Lesson No. 9° Aiditional questions may be 
added at his discretion. 

2 C The following heading should appear on the first page of the 
quiz forms: 



EXAMINATION NO. I 

( Each of the following questions has several possible 
answers, only one of which is correct unless otherwise 
stated in the question. Place the letter or letters 
of the correct answer or answers in the space provided 
on the right hand margin. No texts or reference will 
be used in solving this examination.) 

3. The quiz papers will be graded and returned to the students 
by the instructor. 
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LaSSQN OUTLINE 



LESSON NO. 12 



SUBJECT: Estimating find Preparing Bills, of Me tr rial 

LOCATION: Lecture Room 



jREFEriENC ES : None 



TIME REQUIRED: 100 minutes 

TiATERlALS RETIRE!): Diagram for Tnole Proolem 

Miscellaneous Estimating Date 



POINTS TO BE COVERED 3Y INOi'.'CJCi’OB: 



1. Introduction 

2. Materials 'me' their commutation 

a . Lumber 

b. Wire 

(l) Goran -on vine 

(?) vir«' rr'ttiri^ sin' chic-:;-:, v ire 

c. ?'■ Li-iOf 

(l) Os rv- nor*. 

(?) 

(0 Estimating cloth for gar ic> ncis 

d. Paints 

(l) Oil b-p.» -rrints 
(?) 01»o-r-L.ins 
(<) u.sein or cement oaints 
(4) Pigmented asohalt emulsion 

e. Miscellaneous 

INSTRUCTOR'S NOTE: 

A taol'- oroolem will oe given i uring the remainder of the 
tiirie allotted. 
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LECTURE 



LESSON NO. 12 

ESTIi«iA2ING AND PRQPARING BILLS OF MATERIAL 

1. INTRODUCTION 

Before aqy attempt is made to prepare a bill of material for any 
type of construction a sketch should be made. In the erection of 
flat tops, there are many diagonals, computation of whose length 
otherwise would necessitate an involved mathematical calculation. 

It is recommended that the sketch or diagram be drawn to a scale, 
in general, a quarter-inch to the foot will be satisfactory; this 
means that every inch on the drawing will be equal to 4 feet on the 
ground. The sketch or drawing should be made with a reasonable 
degree of accuracy. The length of diagonals may then be determined 
by actual measurement and transposed into lineal feet. A cross 
section should also be drawn since the diagonal guys as indicrted 
In a plan or top view will not be the true length. They can be 
easily determined on a cross section. In drawing up a bill of 
material, be sure not to overlook such minor items as nails and 
stakes, particularly sufficient material for the latter. 

2. MATERIALS AND THEIR COMPUTATION 

The most commonly used stock items in ccmoufla^-e are lumber, wire, 
fabric and paints. They will be considered in this order. 

a. Lumber 

The unit of measure used for lumber in bulk ie the board foot. 

This is considered as a board one foot long, one foot wide, and 
one inch thick. For example, a lineal foot of 2 x 4 can be split 
Into two pieces , one inch thick, four inches wide and 12 inches 
long and by then placing then side by side obtain one piece, 1 
inch thick, 8 inches wide and 12 inches long. This then represents 
8/12 or 2/3 of a board foot. By multiplying the overall lineal 
feet of 2 x 4s by 2/3, the number of board feet they contained can 
be computed. Following the same method, a 2 x 6 would contain one 
board foot for each lineal foot of its length and a 4 x 4 contains 
1 1/3 board foot for each lineal foot of length. In some locations, 
such as a field sawmill, the thickness is referred to in quarters; 
that Is, four-quarter lumber would be one inch thick. 

Structural members in lumber are generally referred to as 
framing. They are furnished either rough or dressed. The letters 

(Cont 'd ) 
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u 3 i:. ? . . • t. ti.e 1 o. . vs iv-o •. i , which in the case 

of 1; i«y I ii;.:- rr » r- me .. ’ : : . 1./.-- two ; r r i " T efp es. l4ii 

si, • h i • - : ■ '• i : : - «; o ■. ' four lace e, Because 

■of ■... . . .... xu . !. ■• • . ! ml- . , o*. ; not measure tne 

fuh ■■ < . t-.i L* . fur : to: crons motion. For iii 

s f-rce , ; f ■ . . ■ - \y,r • • . r: • ; - ]y I j/h x 3-3/4 inches; 

•f ; i i„ . ;s various s n ■* I--uc.fi .:. ; 8, 10, 12, 14 and. 

lb :>t t are the r r oi a on * 0 l-'-n/lt.o are ootrinaoie but. they 

a- re ... .u l.L/ ; to "-s tp to a. 'i „ f:;« m-y. at 'ion crosh sectional 

sir**;, i n •: toe.-,. < j: - ... ;on;, : - va a . jh lovs-.: I inches x 4, b, 8, 10 or 
12 inches t .eeti'—iv; $ inches- x o, 10 or 12 inches, 4 inches x 
*r, c, h, .O' or II .. Figure o written 2 x 4 x 12 signify 

«.f ter ia! 2 x 4 i;.i in cross i.< ouon and 12 feet long. 

For c. ni . - A.owtvs 1 >: '-r., 4 -r, mb coords, of various 

v ictus .or? til oro.o , ly vxli ns— 2 .. <*nau bills of material 

■-re or-'-Q: .re.. , :f,y .hoc:; l- be. t:., b cm ,.** out to the desired 

lerif to o,:.:h. v., o As an ?. a a. A.-- , two 5 foot t.osts: can be cut 
iron. 1 x h i . • f :• * long'. In a Lur-cLer of operations, lumber 
has a va 1 .*e of proportion to th.pt, in civil life. It requires 
much nee- -d tr- a::-,' rt.- t ion sn:-c-=, so use it •.-.oaritvl;/ and don't 
vnu it-. .2:,-’. nraci.io'l, uU’tr- rahtiy- cr t banding timber to 
make 'cost?, mu i takes. 

o. »ire 



(1) boston v-ire 

The wire most coo s only used for ct- tr<aufl«oye is soft annealed 
iron wire no, 10 and lb, brown and Sna.i’oe Aire Gauge. This 

wire is generally f^ruLsi.ed ir. !. 20 pound coils . For the amount 
of wire i..-- the n i.u.c see tasus- on page lu> Hard drawn or steel 
wire cm vt uu'h .,cf it is : i i'f j cult f-. »-rnuie. It can be 
cnrif-r hvc by uej tic,-., r*v i.ot war a 1 lev i r* to cool in air. Do 
mb t. . v i "* in • ; •■* m or. -r to Los ten. the cooling, 

si r.ce to o : > •. : 1 i a - ; * Ly re t , -.r or r-!en it. 

(1 ) re n r ttii: t and c;.i CK*n v ire 

-!*. , : f i.,. in :.. b. toot ■- i h ; $ . Hi rolls of 

i. y. i'o. . hoi >• jr*- it: i .-. . ■ ,.e-i in via the three, 

i. , in roih. .1 iitiy !;<.•• cl yai c:s. flan 
:. ; net ti ■ .. ■ ; i >• o;yv or ogee in widths 

;;:■•• i.-^;.ti'2ec .-j id th of rolls to oe used , and 
.i t y of :-h i‘.o u tr o v’ro r nr. leaving low 
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c , Fabric* 

(1 ) Osnaburg 

Bulk osnaburg i8 supolied in bales of approximately 
1000 yards, 10 bolts to a bale, each bolt varying from 40 
to 170 yards in length. Bolts are 40 inches wide and are 
accordian folded. Osnaburg is sometixies furnished in strips 
2 inches wide, in }00 yard rolls, 19 rolls to a package, both 
colored and olain, 

(2) Burlap 

Burlap is supplied in bales 40 inches in width in bolts 
containing 105 to 125 yards each. 

In computing the quantity of cloth required to garnish 
a net, it is usually customary to estimate that the area of 
cloth required will approximate 70 $ of the total net area 
where a 90 to 10$ coverage is. used , As an example, a net 
100 so. yards in area will require JD sn yds. of faoric to 
garnish it. 

Table A, page 9^» shows the number of yards of gcrnish 
strips necessary for nets of a given size, based on a total 
coverage of 70 $ ■ 

d, Faints 

a. when estimating paints, the area to be covered is often 
stated as so many squares. A square is enual to 100 so. ft. 

An examole is an area 10 ft. by 10 ft, equals 100 so. ft, or on* 
square. 

(1) Oil base paints 

Oil base paints compounded in accordance with Corps of 
Engineers Specifications T-1219 are furnished in one and five 
gallon containers in each of the standard nine camouflage 
colors. They should r fiord a coverage of from 2^0 to 300 feet. 
As with all paints, it is impossible to accurately estimate 
this coverage c?ue to the absorption of various surfaces, and 
the conditions under which they are applied 

Spray painting in the open, cue to the loss of wind- 
blown paint, is costly from the standpoint tof material. In 
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srr.p. painting than by r.aad brushi..u . 

U '• re -:e 4 ; nous paint s 

wi; . j ' - . 'i :s -aiiHS lurn~sr.fd in r c. * 

;or. . .y i_c ia ; V.J -. i ex t'o 

f.nc 0: vu ter. A mineral solvent may als# :>e used. 

t. ; c- is scout the same as fhot of oil paints on lev- 

f a ■. .1 .-loth it try ee ; ■'*. i :ui ■ n t.rc t -"v* .■ 

paint v’iii caver from i!C t* lineal vara*, v* ; ;••: 

\ Casein or cement. paints 

In n )u p-rraus surf see? the spread! R£ or '■rcc c s-thy 
•ct: ined with casein and cement water mixer ivm * 10 piuerr 2 ly 
a trilie better than th ; t secured with eil hr-', v ts 
square leer ceverrp e can ce obtained. tinea appii*. u to - 
iKcrio, it n;;y oe eon.:.;: tel taut one pound ,b cor . - * c r f-.- .a* 

lineal yards ax osuJ-.cu.rt will re re uirel, or one _ ray. 

powder tor \ uree. 1 in-vi yards of bur lip:. ’ 1 1 ../.is 

• f j . • >t rre yen cr 1 y needea t* make one e niton - : :■ . v 




r . -t . rii . . •" uteu J sv ha it e. :■ ..is i 3 u 

1 i }A led asphalts ar^ lurm ?hed : 
r-ve u - v ;/ ; • hirn^d ;?■ t to: *>;' an* 

• o v>u* ; oV v?\.^r . 'vhfir vd li : 

t '* r. ’ ' * ? t >• ;.?r * ^ i t - r ’ 
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Tne table pro clem snown on page ibO, and *Ri sc e 1 1 v> ne uu s — 
jjata rt as shown on pages Lo2 to lo5 inclusive, will be U.c c 

1 olloving the lecture. The requirements of tne problem are shewn 
and tr.e principles outlined in the lecture will be toll- - m 
arriving, at the correct answer. 

Tne solution of tie j.rooiem is si: own on page lbl. 
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i'uuiNx»b up if 10 'AIR4 

Feet of if 10 wire 
Top of net 

For Horizontal wire (on urow-ng) 

For vertical wire (on drawing) 

Total 

Anchorages to stakes 

20 leet per staxe (down to stake ana back.) 
For twelve stakes 
Total 

Plus 10% 

Total 

Pounds of flQ wire 

422 + 20 = 21 pounds 

P003DS OF f 16 WIKt) 

Feet of f lo wire 
Top of net 
8 x 17-1/4 
Anchorages to stakes 
25 feet per stake 
29 X 4 a 

Total 

Plus 10% 

Total 

Pounds of t l6 wire 
279 + 9S = 3 pounds 

2x4 LuMdiiS 




feet 

feet 

feet 



240 feet 
3^4 feet 
38 feet 
42? feet 
21 pounds 



I38 feet 



ll6 feet 
254 feet 
25 feet 

279 f«et 

3 pound s 



rosts (2x4x6) 8 required or 4 (2x4x12) 
St axes (2x4x3) lo required or 4 ( 2 x4x1 2 ' 
Total ' TTcx4xl2T“ 

•bach 2x4x12 contains 8 oourd leet 
ioard feet 2x4x12 re M u.red, : x 7 =64 
Pius 10% 

Total 



b4 board feet 
6 board fee t 
70 board feet 



FlSruu/J 



1 - 2 ?.' * 22 ' 



QAlLdbH 1 Ln.Tuii.lAL 70% vs. 



Ket 22 x 22 = 484 sq. ft. x 70% - 339 aq. ft. 
Osnaburg 46 inches wide = 3 33 ft- 339 * 3-33 = 



.01 liu. it or 

34 l inyvs. 



10 penny naiis (approximate) 
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JA. luol' *ir„J 1. Yl XPL- ..ia , 'i L J‘-T 

Mesh 2 1 ’4 inches. Width, c feet inly . Holts ^0 y».rds in length. 
Gill VjliX*.i r l X -‘ull 

Mesh 11/2 and 2 - 1/2 inches. . W i ;.f h gt * 4, •-•. i c ‘‘ret.. Rolls 7 ! 
lineal yvrcls each.. 

C Ahxi i. c 4 

l’nna.;j.rg 4 q inches vice,. sc...;::.. ;.r. 1 oldr 2 acids cl from UC to 
170 yores in length. 10 colts to a :;.»ie ot 1 yarns. 

2 inches wlae rolls. kJj yarns f> a roll &rd .ly rolls 00 a cook 

■v*. 



■ - -0 inches 'rile. ; 

r t..- tack in tales ot Ih.h . 



t.c : 1.1 lei ' c is 17/; to il r ; 



1 1 Gila. 
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22 X. 23 
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s 7 X - 

* 0 ; x . 

-*P X M 



Nebs are I aeries U:d of Me 
a. 2*1/2 inch mesh Net ea*.eE o ■;• . 
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Type of roint Sol ve at So 1 table for 

Oleo resinous water All surfaces 
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Kerosene 
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consistency 
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Colors 

Standard Camouflage 



1. 


Light Green 


b. 


Earth Yellew 


2. 


Dark Green 


7“ 


Loam 


3* 


Sand 


8. 


Earth Red 


4. 


Field Drab 


9“ 


Olive Drab 


5. 


Earth Brown 


10. 


White or Black 


Stock Engineer Casein Paint Colors 






1 . 


Chrome Oxide 


6. 


Iron Oxide Red 


2. 


Deep green 


7* 


White 


3- 


Yellew Ochre 


8 . 


Black 


4. 


Burnt Sienum 


9. 


Blue 


5* 


Burnt Umber 







Formulas for obtaining standard camouflage colors by mixing stock 
casein paint as recommended by, Corps of Engineers, U.S. Army- 
Tentative Specification T-1213* 



Color Formula 



1. Light Green G^6Q99 Chromium Oxide 

Y S54 Lemon Yellow Oxide 
Haven Black Iron Oxide 
R-904 Medium Red Oxide 



2. Dark Green G6099 Chromium Oxide 

Y-S54 Lemon Yellow Oxide 
B-957 Light Indian Red 
Haven Black Iron Oxide 



3* Sand Water Dispersible Ti02 

Y S54 Lemon Yellow Oxide 
R--904 Medium Red Oxide 
Haven Black Iron Oxide 



4. Field Drab Y -854 Lemon Yellow Oxide 

Water Dispersible TiOp 
R -904 Medium Red Oxide 
Haven Black Iren Oxide 
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LESSON OUTLINE 



lesoun no . 13 

SoRJECl: Dispersioa and Concealment of Vehicles sad Equipment . 

LOCATION : Lecture Hcem 

REFERENCES: FM 31^5 par. 28 FM 3 1-25 par 7U-76 and 



THE REQUIRED: 100 minutes 

MATERIALS REQUIRED: Copies of Table Problem for Ciass 

Maps of Problem Area for Class 

POINTS TO Be CCVERuD 3Y IN0i.1vjoj.0R; 

1. Dispersion 

a. Distances 

2. Concealment 

a. Without Artificial aid 

b. Choice of position and pattern painting of vehicles 

c . Movement 

d. Flat tops and drapes 

e. Decoys 

Instructor's Note: 

A table problem will be given during tne remainder of the 
time allotted. 



FM 21-45 par. 13 , 



-16b 

Goode 

o 



Original from 

UNIVERSITY OF CALIFORNIA 



ze<J by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



LECTURE 



LWbSGN NO, 13 

TEE DISPERSION AND CONCEALMENT OF VEHICLES AND EQUIPMENT 
DISPERSION 

Itt the theater of operations security from observation and 
eneny attack is always important , This security is best obtained 
by dispersion and concealment, It is obvious that trucks or eouip-- 
ment grouped together would furnish a better target for a bombardier 
than the same trucks or eouipment scattered over a large area* The 
destructive range of a single bomb is limited, and even a stick of 
bombs will be patterned along a straight line. It follows that 
vehicles and eouipment dispersed over the terrain will sustain slight 
damage as compared to that which would be suffered if they were all 
concentrated together, 

a, Distances 

What constitutes adequate dispersion of equipment and materiel 
will depend largely upon the type of terrain » In flat or desert 
areas the disoersal distances v/ill be greater, while on broken or 
irregular terrain, which affords natural barriers, the distances 
would be less. Command or control of a unit will also influence 
the extent of dispersion. 

The type of material will have a definite bearing upon the 
extent and placement of dispersion. Fuel and ammunition shculc be 
separated and placed at the extremeties of a dispersal area, and 
away from personnel, 

CONCEALMENT 

a. Without artificial aid 

One of the most useful aids to concealment of vehicles is in 
the use of natural material such as the orotecting overhead cover 
afforded by trees or the use of existing sheds or buildings. Sha- 
dows made by buildings, rock outcrops, a cliff, or the shadow at the 
edge of a dense woods offers very good concealment. In using sha- 
dows for concealment remember that the cun moves and therefore 
vehicles will have to be relocated from time to tim.e to keep within 
the shadows. Morning shadows are located opposite those of late 
afternoon so eouipment will nave to be moved at night to make 
effective the use of this tyoe of concealment. 

When selecting a building for concealment, consideration must be 
given as to whether it is a. probable target especially if you are 
in artillery range. Buildings which have been partially destroyed 
by artillery fire have undoubtedly been referenced by a battery who 
will have the exact range and azimuth of it, therefore its use for 
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concealment would be extremely hazardous. An isolated -..roup of tre*s 
should also ae avoided The p.lot ef an attacking plane realizing 
that such a location affords the only concealment in a large area 
will undouotiy bomb or s trade it just te oe sure that it doesn't 
serve that usetul purpose , 

The use el -brush, debris, or rocks to orea«c up and aosorb 
the shaaow el vehicle aids in it?, concealment. By parking a vehicle 
along side oi a pile ol deoris the sntdow falling on t.-.c uneven sur- 
faces .•! the deoris is broken up and has no del inite outline and tner.- 
by maxes inteiiegent recognition dill icait. 

The use ef common sense is necessary in the application of these 
examples of concealment- It is obvious that a well concealed shadow 
would be of little value ii an olive drab vehicle is parked in a b*«c < 
ground of snow 

b. Choice ©t Position -nd Pattern Painting of Vet icics 

Pattern painting: of vehicles might be classed as the primary 
stage in utilizing artificial aids in camouflage . As h?=<s been 
previously stated, paint is no cure- all, but can be made -m 
auxiliary to coneeuimt nt .. A disrupted pattern, incorporating co. :• 
prevalent .n the terrain, combines artificial alas to natural c.:: 
ce' luent most effectively . 



ivity , are also printed a critter tone to red- • r t! ' • rrf Jectivity 
These darker tones are merged or 'haded into overall background 
It will also be recalled that the undercarriages of planes and the 
underside of large gun barrels are usually countershaded by paint 
ing therii a lighter tine in order to lighter, the darker shaders vh . 
natural!, necur. 

c Povri.ent 

Sim.-*' it. is i practical to c.cmuuflsge or conceal movement 
under ccnci Jti ons widen : • i . 1 .,.\u rvntion, --uch m -ver;,f nt. s: ju Id 
be u.. ; r cover if nt 'ni* A.-taral del ioade, lip . - 

or su.v will serve to trie ".eve" mi of "ei.cA:: n- i 

nesu oi c . .1 f-e eld ectivciy c oe- .s all activities 




a. usrxer ch-a.je in oraer to tie thin: into i;.-d r ( round :uu dow. 
The horizontal tou suriac*? , due to their r.-.-.ur iic-ht reliect 
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■ . *• vh ce ■' ■ • t ' > ' ; ■ : v 

.V t-„ . . : j cuaCftnl Y.’hr.e u.-c c 

t ex. v ..thv.it ?. rt if _ nr, v 

c i-:-r ;.t it- : v mir: :;p, fur 

d. fr t lops and Drnp.es 

ihua.^y, v/j have run; ,r;.e t* nrtifieini ca^-ur'inne Cy the 
use of flat tops or p'«R;i *heu fisiinets, visinet , or mrir.:. 
nets as a ura^e to c.-nce-h equipment . Densely garn.shed i ?n~ 
netc trrewn over ve/._ c. er u. oth«.r equipment v.hli et:ecUv< ! iy 
COiicea.1 li irj.Ti aerial observation .y virtue of conceal! rv its 
d.ct ..ct.ve cut line ana shadow. Tne mure care thrt is ej.eic.sed 
in ty 1% the drop ed o eject in w_th an ejiistixv. f .. ••• ture cf L.e 
terra..u, me rr.ure ellective the c .-nceai :.ent . The drape is he *d 
away ire:;, tne object by poles s» that the impression, of an 
irregular form rather than a geometric pattern is crested. 

Sr.ri p nets and vieinets, although they are not gam. shed, ar« 
usee, the ssre as a garnished net. In a wooded area n dr?p-e 
is roe more eiiect.ve by ri^ntiy • r.. ish.w it. w.th nature i 
material, 

t Decoys 

lucre r re certain tei rain conditions where c ..cemf.. m 
numerous vehicles and large quantities of .note-rial -uu equip';. v: t 
is iwpract ical* Such a t errs in would be a level sandy beset t 
area devoid of irregular! t : r? , brush , or any vty em t i on.- If ti.e 
tactics! m.ssion should require a location in such an area, cam 
•ufl'n e will oe uili icuit and the protection vili rrve to :<s 
•bts.ned I ro.~ di?q trsion.-. Dispersion can be a^.n tnted oy the u: e 
of dr.-u.es and low fiat tops lor Ounces l...ent, nd dummes mu uo - 
Coys and it? location misleading and cord using tne enemy nr- t® tne 
true ut.t of us tercel on tne site. 

lAbiucGTOH'b . hi* 

At the conclusion of tne lecture the instructor will distribute 
me pruoie::. prer.e.-teu on the following pages. Tne approved :t»ii 
x9 fotuvd in page 174. The students should be given a r»..gb r etch t* 
me area, indicated in the approved solution upon vi .ch t» soiv.- \ .« 

pr^ j j_ c. ; : o 
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LESbCH so 13 

R£«oJ L< c FCR TAl-iLi. FnCBU-' 

DISPhKSIGN AN ED CGNC£AW£2iT OF A HCTORIZSD COLUMN AND ITS CONTBINT 

You are engaged in the mission of delivering the contents of a 
fifteen truck motorized column to a designated ooint in the combat zone. 
You are traveling east and have covered shout one half the distance when 
you find that the only road leading to your destination has been bombed 
by the ene^y, It is necessary that you disperse and conceal the contents 
of your column and return to your base. The column is halted and temoer- 
arily dispersed beside the road. A reconnaisance is made and a suitable 
location chosen. 

The area chosen is represented by the attached map. In order te 
effectively reach all of the items that are to be oisoersed in the area, 
a road must be Duilt through the woods, the exit and entrance should be 
located at points where they can be easily concealed, A turnaround, 
which is necessary for the parking of waiting or disaoled trucks, should 
be located along the new road , As shown on the map t there are certain 
areas that are marshes and a corduroy road will have to be built through 
these areas where they are crossed The trees for the corduroy road 
will be cut from the weods in such a manner that there is no indication 
of the activity which will be revesled to the enemy. The construction 
of the roads will reouire that the men stay in the area until noon of 
the next day. Therefore a bivouac area is established in the island 
formed by the construction of the turnaround. 

The location of traffic guards at the entrance end exit should be 
indicated on the map as they will control the direction and flow of traf- 
fic in the area. Any reads that are made should be indicated and all 
roads that are wired in, should be shown. The use of tracing tat>e is 
recommended if the area is to be used at night., 

The contents of the column as shown on the accompanying list of 
items, should be carefully dispersed and concealed. Related items 
should be placed together and combustibles or explosives should be 
located a safe distance (300 feet) from any other materiel.. The land 
mines should be isolated in a location UOO feet from other materiel ■> 

A complete layout must be drawn on the accompanying map. All roads 
are te be shown, and whether they are wired or taped should be indicat- 
ed, The stations of the road or traffic guards should be indicated. 

The lecation of the contents of the convoy can best be shown by indicat 
ing the corresponding number of an item in a circle drawn at the exact 
lecation of the item. The entrance, exit, corduroyed sections of the road, 
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the lecatien ef the biveuac area, the directiea ef trail ic and pit 
ether impertant features are te be shew*. Since thus map it te ue 
returned te the unit cemmander fer his infematien, the lecatiea el 
entrance er the exit must be shewn in reference te a knewn landmans, 
aleng the read- The distance oetween the entrance and exit sheuld 
alee be shewn. With this map, the unit cemmander will have the nee 
essary inferxatien te enable him te erder anether celumn te the site 
and either remeve a part ef the materials er all ef them, and deli- •** 
them te their destinatien. The map enables this celumn te identify 
the lecatien ef all ef the centents ef the dump. 

NOTE: An accurate methed ef lecatien a dump area is te carefully 

check the mileage Dy speedemeter frem the dump te the case. 
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LECTURE 



lesson no. 14 

INDIVIDUAL CONCEAL LNT 



THE IMPORTANCE OF INDIVIDUAL CGNCEALIENT 



The impertance ef individual cencealment cannet be stressed tee 
much. It it ene ef the mest im-.ertant phases in the training ef a. 
seldier, in that it instills in him the will and determinatien te 
succeed in his missien. He can succeed enly when he ebserves the 
principles that have been taught him in the cenduct ef a sceut er 
sniper. Every seldier has the will and determinatien te live, 
theugh it may be fer many different reasens. Cenvince him that 
by preperly cencealing himself his life will be prelenged and his 
missien can oe fulfilled. This is a war ef individual actien, when 
every man must think and act fer and by himself . 

a. Cever and Cencealment 

Every seldier must knew the difference oetween cever and cen- 
cealment. Cever is pretectien against enemy fire, and may be eb- 
tained by natural means, such as trees, rec ks , ditches, embankments, 
greund depressiens and shell heles. Other cever may be previded by 
the seldier himself by the censtructien ef fex heles and entrenchments 
A seldier under cever is cencealed frem greund ebservatien but usually 
net frem aerial ebservatien. 

In additien te cencealment afferded by the use ef cever, con- 
cealment may be had by the use ef such natural materials as shrubs, 
grass, weeds and shadows. If cencealment is te be successful, 
censpicueuB clething as well as the hands and lace must be neutral- 
ized te blend with the terrain. Bright equipment which might refle- 
ct the sunlight sheuld be tened dewn er else left at the rear. 

The seldier must aveid undue mevement and refrain frem making 
seises that may be everheard by the eneny. Te distinguish between 
the meaning ef cever and cencealment, remember that it is cever that 
prevides pretectien frem the eneny* s fire and cencealment keeps 
the eneny ignerant ef yeur lecatien se he cannot direct his fire 
upen yeu. 

A thereugh knew ledge and application ef the rifleman* s rules ef 
mevement, pesitiens fer firing;, and the use ef cever and cencealment, 
are necessaiy fer effective individual cencealment 

b. Terrain Features 

All amy persennel sheuld be able te recegnize and interpret 
terrain features which will afford cever and cencealment. It sheuld 
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be quickly apparent whether certain areas will give cover against 
fir* *r only afi*rd coucer.iment frsrn observation. You must seek 
always t» ceceme s* nearly a part of y,ur surround. ngs that your 
location will be unknown t* the enemy , while at the same time you will 
b* aole t* see and act against hi;::. 

2. 1e!4PuHARY CGiiGEAli Lt£«T 

Concealment is *ften temporary and a.flerds pr©tecti*n only 
s* long as the eneqy dees net know the terrain is eccupied. Op- 
en discovery #f occupancy , the eneny could easily fire upen every 
spet ef pessible concealment. Often ground which appears flat te 
the untrained eye may contain small depressiens and humps affording 
temperary cover against flat trajectory lire. 

3 . CAMOUFLAGE MHt’HUDS OF BLLftUihG 

a. Use ef Cameuflage Suit 

Blending oy use ef camouflage cembat suits, sometimes called 
M sniper” suits affords excellent ccnceaLment in that their patterns 
are disruptive and blend with the natural terrain. If such a suit is 
net available, a lacsimle may be obtained by using the proper colors 
and splotching them on to coveralls or, if necessary, on the uniform, 
leggins, and any shiny articles which the seldier may be carrying. The 
helmet can be easily concealed by attaching leaves, grass *r brush t# 
it by means ef a rubber band, a piece ef string, *r a small net fitted 
ever the Pelmet. Helmets eheuld not be garnished tee heavily as a mev- 
iag bush er snrub will certainly be investigated by an sbserving enemy. 

Learn t* ceneider the eiiect ef the background in concealing or 
exposing your location. If you ofler a distinct contrast to the back- 
ground you will be quickly observed. Remember als* that the ground be- 
neath you is the greund from the air observer 1 * viewpeint. Sever 
silheuette yeurself against an unfavorable background er the skyline if 
you can avoid it. 

b. Use ef Face Paints 

Visibility may be diminished by staining the face and hands and 
a*y shisy equipment with mud, or camouflage face paint if availaole. 

In using camouflage face paint, the face is covered v/ith a base color 
that blends with the colors of the surrounding terrain and then strcak- 
iag the face with a much darker color, such as loam, t* break up the 
feature lines ef the lace. 
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e. Blending with 8aew 

Concealment through blradiag by u»e tf white garments can be 
attained under ceuditiens where anew exists. A white heed is de- 
sirable in eencealing the helmet* 

4. CtSmiMENT OP DUO- IN POSITIONS 

Cencealment ef dug-in pesitiene may be accomplished by the use ef 
beth natural er artificial materials. Branches ef trees may be 
placed ever the epeaing ef a i exhale rad then by placing smaller 
brush and grass upen them thwart enemy ebeervatien. A remevable mat 
wevra ef sticks and grass serves at an excel lent cever fer the 
entrance. 

Nets have been erected te cenceal trenches in the cev.bat sane 
where natural materials were net available. This practice has 
been fellewed especially in desert area where the black shadews ef 
a trench are very evident in aerial ebeervatien. These nets may be 
garnished with artificial materials, er natural materials where 
available and the eenditiens are such as te warrant their use. 



IMPORTANT PRINCIPLES TO REMEMBER IN 
INDIVIDUAL CONCEALMENT 



a. Take advantage ef shape, oeler, and shadows ef the ground and 
background • 

b. Avoid outstanding landmarks such as lens trses er recks, frase 
corners, eto. Such points are easily pioked up ms targets by raeny 

observers. 

o. Never occupy positions which stand out against the skyline er 
are in sharp contrast te the surrounding terrain. 

d. Avoid all unneoessaxy movement. When necessary te move, pick 
out a concealed place and determine hew you can move quickly with- 
out attracting the enemies attention. 

e. Make full use ef all natural oevsr and oencealment. The enemy 
oan't aim at you if he can't see you. 

f. Oheese positions oarcfully. Oenoealmeat from beth ground and air 
is neoessaxy. 

g. Oensidsr your pssitien from the enemy 'a point ef view. 



(Oont 'd) 



-177- 

' o 



Original from 
UNIVERSITY OF CALIFORNIA 



Digitized by Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Coat ’i) 



h. Conceal all bright and shiny parts of enuipment. Smear with mud. 
or paiat if no thing else is available. 

i. If you are approached by a low-flying, airplane, remain motion- 
less, keep your face down and your hand's covered, for your face may 
be your misfortune if it is bright and shiny. 

j. Use extra care when you are tired. Fatigue leads to careless- 
ness. 

To do your job in the Army effectively, you must know thoroughly 
the proper methods by which you can conceal yourself from enemy obser- 
vation and protect yourself from hostile weapons. Only by the correct 
employment of this knowledge can you efficiently do your job and de- 
crease the power of the enemy to do his. 
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Prone Position on Right Side of Through Brush in Prone Position 

Fence Post 




Over a Crest where it is Broken or 
Grassy 




Rock 
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LESSON OUTLINE 



LESSON NO. l4A 

INDIV IDUAL CONCEAU'IENT IN PRACTICE 
MAKING A CAMOUFLAGE "BATTLE DRESS" 
DRAPING OF TRUCK WITH A NET 



LOCATION: Field 

REFERENCES: Lessons No. 5» and 14, and figure 13 page 3^* 

MATERIALS REQUIRED: Combat suits 

Coveralls 

Paints 

Brushes or osnaburg strips and cord , 

Garnished fish net, shrimp net or scrim net. 

Typical truck 

TIME REQUIRED: 3 1/2 hours. 

SUGGESTED PROCEDURE: 

1. Divide the class into two groups and apnoint leaders for each 
group. The number in each group should not exceed 15* 

2. Group 1 will be instructed in making a battle dress and pro- 
ceed to make some in the field. 

3. Group 2 will be instructed in draping a truck with a pre- 
garnished fish net, or shrimp net. 

4 . When each group has completed the above work they shall 
exchange locations and Croup 1 will be instructed in drap- 
ing a truck with a net, while Group 2 will make a camou- 
flage "Battle Dress." 

At the completion of the work performed by the two groups 
they will both be assembled for a demonstration of individ- 
ual concealment in practice, without use of the battle dress 
and with use of the battle dress. 

POINTS TO BS COVERED 3Y THE INSTRUCTOR: 

1. How to make a camouflage battle dress, 
a. Description. 

While the regulation olive drab outfits currently issued 
are good for concealment purposes, no single color is as 
effective as properly designed, multi-colored patterns, part- 
icularly against close observation and in natural surroundings. 
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The pattern size should be designed, to matte the battle 
dress blend inconspicuously with the patterns and colors 
oi the surrounding terrain. 



b. Paints 



Any available type of paint can be used to convert work 
suits into battle dress. If possible to obtain, the following 
paints are recommended in order of their desirability: 

1. Oleo-resinous paints (Corps of Engineers U.S. Army 
Tentative Specification No. T-1279) mixed with three 
parts of water to 1 part of paint provides excellent dur- 
ability and are easy to apply with either brush or spray 
gun. 

2 . Luster less oil paints (Corps of Engineers U.S. Anqy 
Tentative Specification No. T-1215) are more durable, but 
tend to stiffen the fabric. Oil paints are less desirable 
in hot cli.iates as they seal the cloth to some extent 
against the free passage of air. 

3 . Casein cold water paints (Corps of Engineers, U.S. Amy 
Tentative Specification 1093) should be mixed with four 
quarts of water for each eight pounds of powder. This paint 
will tend to rub and wear off, and must be renewed at fre- 
quent intervals. 

c. Colors 

Certain combinations of the Standard camouflage colors have 
been found to provide good concealment in typical terraina. 

The following color combinations are offered as a guide: 

Terrain. 

a. Tropical, Spring and Summer 
Light Green N. 1 

Dark Green No. 2 

b. Temperate, Fall and Winter 
Earth Brown(No. 5 ) 

Earth Red(No. 8) 

Loam (NO. 7 ) 

c. Arid, JBeach and Desert 

Sand (No. 3) ° r Earth Yellow No. b) 

Field Drab (No. 4) 

Earth Bed (No. 8) 
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d. Snow 

White No. 11 
Block No. 10 

d. Application 

In most terrains, the olive drab color of the work 
suit will provide a satisfactory background for the other 
colors which form the pattern. When it is necessary to 
eliminate all traces of the olive drab, as, for example, 
when snow camouflage is desired, a spray gun mey be used 
to advantage to apply the first all-over color. To 
apply the pattern colors, a. one-inch paint brush is 
recommended. If such brushes are not available, a field 
expedient of tying several layers of osnaburg around & 
stick to form a pad at the end and then securing the 
cloth to the stick with cord works satisfactorily. 

Patterns may be applied rapidly ana with little regard for 
exactness of detail, s. nee irregularity is an advan- 
tage. 



e. Leggings and Helmets 

It is advisable to paint leggings and steel helmets 
ir the same fashion of the battle dress described above, 
in order to blend them in with the surrounding terrain. 

2, Draping a truck with a garnished fish net, shrimp net or 
scrim net. 

» Previously garnished figh nets, shrimp nets or 
scrim nets may be U6ed as drapes to augment sparss natural, 
cover. In the desert the use of such nets, pregarnished 
with colors to blend in with the surrounding area has 
proven very effective against aerial observation. 

These drapes are west supported "by four poles or 
p.eces of timber of suificient length placed near the 
cornem of the vehicle. They may rest against the 
structure of the vehicle for support or be driven into 
the ground, at an angle, deep enough for support. The 
drape should not rest on the vehicle, as it is desirable 
to avoid disclosing the form anl shape of the truck. It 
should be supported off the truck and at the same time 
kept as low as possible without touching it. The edges 
of the drape should be pinned to the ground. Thie 
method will disguise the shape and possible the exist- 
ence of the vehicles. Photographic observation might, 
in time, reveal the introduction of new mounds into the 
terrain. Therefore such concealment is not advisable 
for a protracted period. 
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3. Individual Concealment in Practice. 

Croup 1 will demonstrate individual concealment to 
group 2. This demonstration should include concealment 
Dy the use of battle dress, concealment by use of mat- 
erials found in the field, concealment without the use 
of any aids, and a small group of men in the open. 

This demonstration' should be presented so that the 
men in group 2 can observe the varying degrees of 
concealment and attempt to locate them from varying 
distances. 

When the demonstration is complete group 2 
will demonstrate the same routine, for group 1. 

This procedure will enable all of the men to partici- 
pate and to observe the different dress on a compari- 
tive basis. 



e^3- 

r O 



Original from 

UNIVERSITY OF CALIFORNIA 



f Google 



Original from 
UNIVERSITY OF CALIFORNIA 



LESSON OUTLINE 



LESSON NO. 15 

SUBJECT: Decoys and Dummies 

LOCATION: Lecture Room and Projection Room 

REFERENCES: TO ^20 

MATERIALS REQUIRED: Available photographs of decoys and dummies. 

TIME REQUIRED: U 5 minutes 

1. Introduction 

a. Definitions 

b. Classification of Decoys and Dummies 

2. Use of Decoys 

a. Examples 

b. Recent reports on the use of Decoys in the combat zone. 

3. Use of Dummies 

a. Recent Reports from overseas show use of dummies. 

4. Decoy and Dummy Construction 

a. Field Expedient Croup 

b. Prefabricated Group 

c. Reciuirements 

d. Responsibility for the development of decoys and dummie 

5. Development of Decoys and Dummies 

a. Three types 

b. Design Considerations 

c. Methods of Construction and Materials 

d. Artificial Rocks and trees. 

6. Use of Decoy Fires, "Q" Lights, Decoy Flare Paths. 

a. Decoy Fires 

b. "Q" Lights 

c. Decoy Flare Paths 

7. Conclusion 
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LECTURE 



LESSON NO. 15 



DECOYS AND DUMMIES 



INTRODUCTION 

Decoys and dummies have been used since the beginning of history. 
There are many examples of their use as employed by the warriors of 
old. Perhaps the most famous of these is the story of the Trojan 
Horse. Decoys are familiar to the sportsman, who uses decoy ducks, 
moo se calls and crow calls to deceive his prey. Womsn make use of 
decoys too. Perfumes, powder and lipstick are used to deceive or 
confuse their common enemy, man. 

a. Definition 

It is readily understandable that some confusion might exist 
between the meanings of the terms "decoys” and "dummies". In 
employing deception as a means of camouflage, a number of decoys or 
dummies may be required to make this deception effective. It is 
very difficult to give an "iron clad" definition of a decoy or dummy, 
but it may be 6aid that a decoy is any thing or group of things used 
to confuse the enemy by indicating greater strength in the amount of 
moveable material than actually exists. A dummy, on the other hand, 
is any thing or group of things used to confuse the enemy by augment- 
ing the concealment of the stationary object that it represents. 
Therefore, a dummy installation, for example an airdrome, would use 
dummies such as a building, and decoys such as planes and guns, to 
make an effective dummy installation. A dumny will necessarily have 
to be close enough to the camouflaged objective to confuse the enemy 
and lead him to believe that the dummy is the real installation 
which he knows exists in that general area. 

b. Classification of Decoys and Dummies 

Although some military objects may be definitely classified 
either as decoys or dummies, the use of this eouipment often deter- 
mines which it is. A false airdrome used to create an impression of 
strength may be termed a decoy, but a false airdrome used to provide 
something for the enemy to attack in order to protect a real camou- 
flaged airdrome nearby may be termed a dummy. 

The following are usually classified as decoye: 

(1) Guns of all types (155 MM, $0 MM AAC, 37 MM* AT, etc.) 

(2) Tanks of all types 

(3) Airplanes 

(4) Weapon Carriers 
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(5) Gun flashes 

(6) Trucks 

Examples of dummies are: 

(1) Buildings, all types and sizes 

(2) Trees 

(3) Hoads 

(4) Railroads 
(^) Streams 
(o) Rocks 

(J) Runways 

(3) Gun emplacements 

There are many other items that could be named; in fact, most every- 
thing used by the armed forces is being reproduced and used as 
decoys or concealed by dummies. 

uSE OF DECOY'S 



Decoys are used to mislead the enemy as to our strength and the 
location of our oosition. While the use of decoys is not new, their 
wide- spread military use is relatively nev' and new thought must be 
given to them. 



a. Examples in the Use of Decoys 



In misleading the enemy as to our strength, decoy guns may be 
placed in oosition with real artillery batteries. In misleading the 
eneny as to our -oosition, the decoy guns may be placed in separate 
batteries a way from the real positions. In either case, they must 
be so placed that there will be some indication of personnel activity, 
as veil as decoy flashes and smoke that would accompany normal firing. 
Decoys should have nearly the same degree of camouflage as a real 
installation. They should be so concealed that some effort will be 
reouired to locate them, otherwise their true nature will be apparent 
to an enemy observer. On the other hand, a complete job of conceal- 
ment will also defeat the ouroose of a decoy. 



b. Recent Reoorts on the Use of Decoys in the Combat Zone 



Recent reports from the combat zones indicate that decoys are 
being used as just described. Both the Allies and the enemy have 
maneuvered with cecoy tanks. Real enuioment has been placed with 
derelict artillery and live mine fields have been concealed by use 
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of decoy wheel tracks, which created the impression of normal 
traffic through the mine fields. The enemy considered this 
territory harmless, until it was too late. Unfortunately, the 
Allies have been lead into similar traps. 

In England it was found that, although an area was blacked 
out, the location of their anti-aircraft batteries tended to 
attract the enemy, and resulted in fairly effective area bomb- 
ing. To overcome this condition, decoy guns and assimilated gun 
flashes have been used to build up a decoy area a safe distance 
from the position which they wished to protect. To be effective 
real guns must be used with the decoys to provide actual shell 
bursts. 

3. USE OF DUMMIES 

The use of dummies, like decoys, are to mislead the enemy 
as to our position. They are used to mislead the enemy as to the 
real location of vital industries; examples of their use are the 
relocation of landmarks, the construction of dummy airdromes, 
cities and supply depots. 

a. Decent Reports from Over snows Show use of Dummies 

Recent reports that Germany has used dummies extensively 
since the L.ming of the war. Sections of cities have been 
covered ever and replaced with dummies located to mislead the 
Allies a>> to the real position of the objective. Dummy cities 
have been rirtde, submarine bases relocated, and rivers realigned. 

Sox-? of r. ese dummy cities are effective only against night 
bombing. An example of such a city is one in which the dummy 
streets were lined with netting and large packing crates with 
openings between boards were used for buildings. Each crate 
contained a small electric light, and by turning on the lights 
at night, open fields in which the crates had been placed were 
given the appearance of a partially blacKed out city when viewed 
from the air. For extra realism, they gave the dummy city anti- 
aircraft protection and a ring of searchlights surrounded it when 
the bombers appeared on the scene. It would be difficult for 
bomber crews not to be misled, even though they were on the 
alert for such deception. When one considers the high altitude 
at which bombing planes operate, and the fatigue and tenseness 
of the crew, and their realization that their navigation may 
be in error, there is little wonder that the lights from the 
crates, shells bursting from the anti-aircraft batteries, 
artificial f^res and general confusion would convince them that 
their target is genuine. 
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4. DECOY AND DUMMY CONSTRUCTION 



From th* standpoint of construction, decoys and dummies should 
be placed in iv.o groups, 

a. Field Nxpecitent Group 

Those erected out of materials available. 

o. Prefa erica lea Group 

Those declined, manufacturer: ana shipped ready to be assembled. 

c. Keouirements 

In either case, the^ must meet certain requirements which ares 

(1) They m.*st be si rule and easy to make or assemble. You 
must not ceoend on Having a trained crew to do this work. 

(2) They must be light in weight and easy to handle. While 
the Army may be mechanized, you will not always find a crane 
available --'nd you may be sure that a lot of lifting will have 

to be done zy man power. 

( 3 ) They should be movable. This does not apoly to all classes, 
but to be really effective, guns , tanks, planes and trucks 
should be moved freruently, 

(4) They must be dura ole and sturdy enough to resist the 
elements. Maintenance is a oroolem and a large crew cannot be 
detailed or. this type of work. 

(5) They must be collapsible, ^na be compact when knocked down.. 
This is a very important requirement for the prefabricated 
group whan every foot of ehipoing space is at a premium. 

(6) They ::.ust be reasonable in cost. 

(7) They must be designed to do their particular job. 

d. Responsibiii ty for the Development of Decoys and Dummies 

The agency responsible for the development of all camouflage 
practices, including decoys and dummies, is the Office of The Chief 
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of Engineers, Washington, D.C. This responsibility has been dele- 
gated by the Chief of Engineers to the Camouflage Branch of the 
Engineer Board at Fort Belvoir, Va. 

DhVjjLCBIcIh'T GF DECOYS AND DUTIES 

a. Tnree types have been chosen for development 

•type 1, efiective against observation at elevations of 5*000 
feet and above. 

lVpe 2, efiective against observation at elevations of 2,000 
feet to 5*000 feet. 

type 3* effective against observation at elevations of 500 to 
2,000 feet. 

b. Design Considerations 

It is at this point that the seventh requirement of decoys and 
dummies plays an important part. This recuirment is "They must be 
designed to do their particular job.” 

(1; A t^pe 1 decoy or dummy need not snow any detail but merely 
an outline '-’nich reveals the approximate size, shape and shadow. 
It is at txus altitude that the shadow gives away a position. 
Tntrei ore , a design for this type can be very simple. Line 
drawings or s-. etches lrom wnich a fiat surface silhouette can 
oe made is all tr.at is necessary. 



(2^ Desi fe niag for t t - ye P Is very similar to that of type 1. 
Here minute detail can oe eliminated. .However, large 

uetaiis, such as tne indication of third dimension or depth 
should oe included. 

( 3 ) It is in type 3 that design plays the most important part. 
For observation at 5OQ feet, almost perfect models must be 
developed, still a large percentage of the minor details may be 
eliminated. The knowledge necessary to determine what detail 
to eliminate and <*till be able to secure the desired results 
required tnat tne work be done by an experienced designer. 

c. Methods of Construction and Materials 

Many meti.ods of construction and various types of materials may 
be used to develop decoys and dummies that will serve the purpose. 
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(1) In buildings it is only necessary to frame the ends by 
using wood. The balance of the frame can be made of No. 10 or 
No. 16 wire while the sides and roof can be covered with burlap, 
osnaburg, or other fabric. It is often possible to eliminate 
the covering of the side walls. The building should be painted 
to make it more effective. 

(2) In making dummy roads t keep in mind the nature of the 
roads in the area and use materials that will produce a similar 
appearance. Often runways and roads may be constructed by simply 
removing vegetation. Bulldozers or road scrapers may be used 
for the puroose. 

(3) Decoy airplanes for types 1 and 2 can be made by stretch- 
ing burlap, osnaburg, or some other fabric over light wire and 
wood frame construction, according to an outline plan of the 
type decoy airplane we wish to build . A drawing for use in 
constructing a decoy plane is shown in figure 35 page 191» 

The fabric may be wired or sewed to the frame. 

It is more practical, however, at least from the stand- 
point of maintenance, to construct airplanes out of plywood, 
waterproof cardboard, or some other light, hard board. This 
will reduce the maintenance retirements to a minimum. The 
shapes of the plane in the correct sizes can be cut from this 
material and then be put together and supported above the 
ground by a light wood frame. In this manner, the decoy air- 
plane would cast the desired shadow. 

(4) Decoy guns can be constructed very simply by the use of 
wire, fabric, and whatever wood is necessary for the frame con- 
struction. Keep in mind that it is the general shape of the gun 
which is to be reproduced and the shadow is the important feature 
that must be considered. 

(5) To make a dummy silhouette of an airplane, the outline of 
the plane is marked out on short grass and then dug out deep 
enougja to show a clean, smooth earth surface. Paint a shadow 
on the grass such as a plane would cast about mid-afternoon. 

This will give an impression of depth when viewed from the air. 

To make the effect even more realistic, a semi-circular mound, 
revetment may be made about the ground silhouette by using the 
grass 2nd the earth that has been previously removed. 
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Tents, trees, buildings or otner objects may be painted 
on the ground, using colors a little darker than the normal 
colors of the true object being imitated. Black paint, bitum- 
inous emulsions, or crankcase oil drainings should be used to 
paint shadows. 



d. Artificial Roo<s and Trees 

Artificial Rocks and Trees have a definite place in concealment. 
Several methods of construction are shown on figure 36 , page 193* 

All of them can be made quickly. 

(1) Dummy Rock construction 

Artificial rocks can be used as artificial covers for 
spider holes, machine gun nests and command posts. They may 
also be used to advantage on runways and flat tops to break up 
the smootn rc^j.-.xOx surfaces. 

(a) One type "A” on figure 36 is made on a 2 inch by 

4 inch wood base with No, 10 wire twisted to form the rough 
outline in the rock. Chicken wire or wire netting is then 
fastened over the wire frame and covered by papier-mache . 
This is applied by using paste and sticking on overlapping 
squares of newspaper until about ten layers have been built 
up. It is then allowed to dry and painted to simulate the 
surrounding rocks. 

(b) Another type "3" on figure 36 , is bui.t without the 
wood frame, with burlap replacing the papier-mache. After 
the burlap has been wired in place, the dominating color 
of the surrounding rocks is painted on the form. It is 
then "spatter painted’* with a variety of colors to blend 
in w th real rocks. 

(c) In either of the above types covering can be papier- 
mache, osnaburg or burlap. 

(2) Durmy tree construction 

A aumny tree, "C as shown on Figure 36, can be made with 
materials available. First, build a wooden firame using 2x4 
lumber for the trunk end smaller pieces to simulate the branches 
of a tree. Cover the wooden frame with strips of chicken wire, 
add cloth garlands, excelsior, or other suitable material, and 
paint to conform with the surrounding trees. 
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Figure 

Samny Rocks And Trees 
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Another type of durany tree, M D rt on figure 3&* is liade by attach- 
ing natural shrubbery to an artificial tree trunk. The shrubbery 
is painted with a preservative type of paint to match existing leaves, 
or may be replaced by artificial material. 

INSTRUCTOR 1 3 NOTE; At this point the instructor should make several 
drawings on the blackboard to illustrate the types of dumny 
rock and tree construction to be employed during the practical 
work period. The illustration chart included in this lecture 
will serve as a guide. 

LoE OF DECOY FIRES, LIGHTS, LEGGY FLARE PATHS 

Active defense against aerial attack, by the means of deception 
which will confuse the enemy before, during and after bombing, 
should be considered. One method used for this purpose is: 

a. Decoy or M Q, rt Fires 

When decoy or "Q," fires are lighted at night by the defender 
before or during a raid to deceive aircraft into bombing them in- 
stead of a vital target, the following conditions apply: 

(l) They must be at a safe distance from the target, but not 
so far as to be ineffective. On the average, the best distance 
is fi-om 2 to 4 miles. 

(2^ Their ignition should be remotely controlled where possible. 

( 3 ) Their operation must be controlled by an agent who is 
aware of the nature of progress of the raid. 

When the first fires were used in England, great attention 
was paid to simulation on the ground of the immediate surroundings 
of the actual target. The shape and area of the fire was believed 
to be of paramount importance and dummy screens, roads, etc, were 
deemed essential to success. Now however, they are successfully 
operating fires there without any associated dumny layout. 

Desert conditions are different, however. There, will be found 
strong clear lines of road and sharply marked continous outlines 
along the edges of cultivation which contrast vividly with barren 
st retches of desert. It is therfore felt that where fires are used 
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on the bare desert and are intended to simulate renown targets 
wnich sta-ud out clearly to the eye, some physical representa- 
tion is required. 

b. Decoy Lights or M Q, rt Lights 

These are lights placed to simulate the lighting system of a 
vital point. The essential factor of decoy lights is that the 
parent target has as complete a bLackout as is possible under the 
circumstances. The general rules for distance, and layout, are the 
same as the decoy fires with these exceptions: 

(1) Lights must be on before there is any possibility of 
enemy raiders seeing them flash on. 

(2) A simulation of an attempted dirnr. .ng as the raiders 
approach gives more realism. 

( 3 ) Lights must oe constructed to suggest a poor attempt at 
blackout. 

(4) Lights can, and should when possiole, be used in conjunc- 
tion with decoy fires. 

c. Durey i'lnre laths 

Dumay flare paths are light so placed as to imitate the landing 
lights of an operating airdrome. They are of a type that can oe 
dim': ed. 



Actual landing lights usually cannot be extinguished hurriedly 
and will often betray a landing to a raider. The dummy therefore 
has a good chance of leading him astray, if used efficiently. 

If decoy fires are used in conjunction with dummy flare paths, 
it may be possible to draw the wnole wave of a raid because 
lighting provides the first raider with a visible target on approach. 

CONCLUSION 

intensive development work is oeing done by the Engineer Board 
toward the prefabrication of decoys. It is expected that several 
standard designs for each type and class will be adopted so that 
these items can be produced at home or in the rear areas of the 
theatres of operation in large quantities and shipped wherever they 
are needed. 




(Cont'd) 



- 195 - 

t T 



Original from 

UNIVERSITY OF CALIFORNIA 



f Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Coat'd) 



It is possible that certain items may be listed as standard 
camouflage material and carried in supply depots for issue. This, 
it is believed, will be especially true of type 2 decoys. 

To establish large scale dummy installations, such as an air- 
drome, it becomes necessary to use a number of, or combination of, 
decoys and dummies, dummy buildings to represent hangers and 
housing for personnel, dummy roads, runways and taxiways, decoy 
airplanes, guns, and many other items which are necessary for the 
actual operation of an airdrome. 

Such a dumny installation properly laid out and operated would 
afford an excellent example, even though an ambitious one, of 
deception as a means of camouflage. 
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PRACTICAL WORK OUTLINE 



LESSON NO. 15A 
DUMMY FEATURES 



LOCATION: Field 

REFERENCES: Lesson No. 15 

MATERIAL REQUIRED: Burlap or Osnaourg, Paste, Chicken Wire, #10 Wire, 

2" x 4" Lumber, Paper and Paint. 

TIME REQUIRED: 3 1/2 Hours. 

SUGGESTED PROCEDURE: 

1. The class should be divided into groups with a leader 
appointed for each group. The number in each group 
should not exceed 15 . 

2. Group 1 shall proceed to build artificial rocks and camou- 
flage with paint, as outlined in the proceeding lecture on 
Decoys and Dummies. 

3 . Group 2 shall proceed to construct several types of Duunqy 
Trees as outlined in the preceeding lesson on Decoys and 
Dummies. 

4 . When each group has completed the above work they shall ex- 
change working areas. Group 1 will proceed to do the same 
work as that done by Group 2. Group 2 will do the same 
work as that done, in the first instance, by Group 1. 

5. At the completion of the work performed by the two groups, 
they will be reassembled as a single group. There will then 
be a critique on the work done and a discussion on their 
practical camouflage uses. 

INSTRUCTOR'S NOTE: After completion of the above requirements, 

should there be extra time available both groups may construct 
a decoy shelter tent or any other decoy or dummy of practical 
value. 
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LESSON OUTLINE 



LRoSON NO- lb 

SUBJiOT: Snow and Desert Camouflage 

PLACE: LECTURE BOOM 

.j^jsSENw^s? FM 5-20, Par IS; FM 3 I-I 5 , Par 161-164; FM 31-27, Par 74-76, 
FM 31 25- 

materials re^uiriD; NONE 

TIME REQUIRED; 45 Minutes 
POINTS 10 BE COVERED BY INSTRUCTOR; 

1. Snow Camouflage 

a The fundamental doctrine in camouflsge. 
bo Air observation of snow covered ground. 

C: Camouflage treatment. 

d. Camouflage against ground observation. 

e. Camouflage of vehicles. 

f. Other conditions and their camouflage 

treatments. 

g. Retaining camouflage effect on snow 

covered airdromes. 

h. Maintenance under snow conditions. 

2 . Desert Camouflage 

a. Characteristics of the desert. 

b. Movement of troops. 

c. Camps and bivouacs. 

d. Camouflage and concealment. 

e. Deception, 

f . Tracks . 

g. Summary. 

h- Conclusion. 
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will not be revealed by shadows. Evergreen brash used for con- 
cealment should be placed with the twigs pointing upward as they 
grow naturally. Patna in deep snow can oe rendered less noticeable 
by dragging brash over them, thereby eliminating some of the 
shadows. Complete concealment is almost impossible where large 
bodies of troops are operating. However, even though their presence 
be known to the enemy . the identity of weapons and their establish- 
ments may often oe concealed by the proper use of camouflage methods. 

Deception will be an effective method of camouflage in snow 
areas. Shallow trenches in snow, filled with grass, brush, 
excelsior, or similar material, will look like deep trenches from 
above. Regular patterns of brush mgy easily be mistaken for 
artillaiy batteries. Brush piles with paths radiating from them 
appear as command posts or sicall supply dumps when observed from 
the air. Snow paths are hard to obliterate, so the creation of 
dummy paths will help contuse the enemy 

If it becomes evident that an establishment has been located by 
the enemy, it should be moved, leaving the original location as it 
was before discovery 

d. Camoui lage Against Ground Cbservution 

To camouflage against ground observation, the main objective 
should be to prevent uniiorms, weapons, vehicles or equipment of 
one color from being outlined against a uackground of some other 
color. It is just as conspicuous to have a white gun in front 
of a background of dark evergreens as it is to have a gun of olive- 
drab color in front of a snow bank. The same applies to the visibility 
of uniforms. Ordinarily, a white parka with a hood makes men incon- 
spicuous in snow A more versatile garment is a reversible parka, 
white on one side and olive drab on the other- This can be made 
inconspicuous by wearing tne color on the outside that best blends 
with the surro'indings. 

e- Camouflage of Vehicles 

Bxcept when operating in completely snow-covered terrain which 
is completely devoid of natural growth, tne camouflage of vehicles 
is most effectively accomplished by altering their outlines with 
a mottled pattern tnat is predominately vnite. The other colors 
used should preferably be light tan cr olive drab or green in forest 
areas. Since it is easily removed, wr.ite was is suitable for the 
white effect. 
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f c Other Conditions and Their Camouflage Treatment 

when snow first falls, keep activity at a minimum . Snow often 
melts auickly in certain soots and it is only on the first clesr 
morning that an unbroken white sheet exists, except in Arctic or 
near Arctic regions. Enemy observation is intensified at this time. 
Cover trails, roofs, dug-outs, etc. with fresh snow, and renew this 
covering as often as it is needed. Snow can be used for concealment 
by covering an object with it. The entire surface need not be covered 
but the form should be broken up with the snow. 

The use of white cloth in patches to cover installations is another 
method, but in the necessary ouantities it would only be furnished for 
are^s where snow covers the ground for long periods. 

g. Betaining Camouflage Effect on Snow Covered Airdromes 

One runway only should be cleared of snow, and snow must be 
carted away to avoid obstruct ions. If more than one runway is 
cleared, the landing field will be disclosed from a considerable 
distance. The width of a runvay is such that if fully cleared, 
it will disclose its true oarpose. If possible, the runway should 
not be cleared to its full width and the clearing should be con- 
tinued indefinitely to suggest a road. 



Airdrome landing fields in winter, even without snow, are a 
difficult problem to camouflage successfully. This is due to the 
great amount of denuded farm land that generally surrounds them. 

«hen an airdrome is under snow, painted hedges and other camouflage 
treatments will clisaooear entirely, while natural hedges or woods in 
the area still remain us a dark area. As a. result, the airfield 
appears as an unbroken expanse of white. It is, therefore, urgent 
that hedgelines should be recovered in their entirety; this can be 
done by spreading salt to melt the snow. The use of salt is a rapid 
method, and if used sparingly, will not harm the turf. 

Aircraft on the landing field are extremely visible. By clearing 
large and irregular areas of snow beneath and around the aircraft 
itself, an effect of tree groups can be obtained. This should be done 
in a generous way and care must be taken that the area thus cleared 
is not just a circle around the aircraft; if this should be done, 
the regular occurence of these patches on an airfield will emphasize 
the presence of aircraft. 
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h. Itu ntcnanee binder Snow Conditions 

n ’ne import '.v.ee of camouflage maintenance cannot be over-emphasized 
ir. ccnaocti.i..i w.-ih camouflage. As the snow melts, it must 

couet'-ntly be v • : l-'«. and the changes in color oackground must 

constantly oe ke: t in m_nd. 

xh. jiiLvT 1 CA ' oui 

a Charoct; risiics of the Desert 



All deserts, regardless of latitude, have certain characteristics 
in common — lacK of water, absence of vegetation, large areas of sand, 
extreme temperature ranges, and brilliant sunlight. The terrain in 
deserts is not necessarily flat and level. There are hills and 
valleys, m untains and sand dunes, rocks and clumps of brush which 
form mottled patches ir. the great expanses of sand. 

b . Movement oi troops 

Movement ui troops or. loot over ary considerable distance is not 
practical for military operations on a desert. Every type of military 
v oriole;, with the exception of the motorcycle, can be used for operation* 
on the o< it is diiiicult to conceal because of the dust 

that resuits from ary large scale movement- Dispersion is the most • 
important means of protection of movement. 

c Car;..? and Bivouacs 

In carps and bivouacs, as in movement, dispersion is the primary 
means of protection against air attacks. At night the threat of air 
attack is considerably reduced, but the danger of ground attack, 
especially local raids, is increased. It will be impossible to con- 
ceal camps of a permanent of semi-permanent nature. Protection of 
such installations will normally toe gained toy dispersion over such 
a large area tnnt an attack directed against the entire installation 
will be unprofitable 

d. Camouflage and Concealment 

• 

Tne lack of natural concealment in a desert, places special 
emphasis on camouflage. Pattern painting or tone down should toe 
used for all vemolcs and materiel. A film of oil or grease should 
be spread over all voi icies Rnd guns so that sand and dust will 
cling to the iilm, thus giving the object the color and texture of 
the surrounding terrain. Windsnield?, except for a narrow rectang- 
ular sli *■ , and all bright surface? snould be similarly treated. 
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Camouflage nets should be provided for all trucks, airplanes, and 
other weapons which are to be put in position. Shadows are the 
principal means of identifying objects and every effort must be made 
to conceal or distort them. We should also reduce shadows by "digging 
in" vehicles and weapons or placing them in wadis or dry rivers. 

Maximum use should oe made of the natural shadows in broken terrain 
such as those formed by sand dunes. 

e. Deception. 

The lack of natural concealment and the excellent conditions 
for air observation makes deceptive measures of great importance in the 
desert. Decoy tanks and airplanes have been used and dummy tank parks 
and landing field constructed, realism is obtained by overnight 
changes of locations, variation of tracks by running a few real tanks 
over the surrounding terrain, and the use of dummy buildings to 
represent ground installations. Tanks have been disguised as trucks, 
and trucks and other vehicles disguised as tanks have been used to 
decoy hostile vehicles into ambushes. It is difficult to conceal 
supply installations, but dumny installations will result in spread- 
ing the effects of bombing. 

In forward supply dumps and depots, the nature of articles 
enould be concealed, in order that hostile aircraft cannot 
concentrate on more vulnerable supplies, such 2? fuel and ammuni- 
tion. Fuel can be concealed by use of a dumny mound, formed with a 
suitable cover tc match the terrain. 

f. Tracks. 

It is impossible to conceal tracks except on rocky ground. The 
dispersion habitually practiced by vehicles in movement soon results 
in a maze of tracks in any area in which troops are operating. To 
avoid converging tracks in an area in which they will disclose the 
location of important installat .ons such as command posts, vehicles 
must follow designated routes when approaching these localities. 

They should not be permitted to approach closer than 300 to UOO 
yards to discharge passengers, proceeding then to a dispersal or 
concealed parking area. The location of mine fields are often 
disclosed by the abrupt turns which the vehicles have made to avoid 
the field and the absence of tracks in the field itself. 

g. Summary. 

Imagination, ingenuity and intelligence will permit deceptive 
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measures to ploy an important part in the success of operations in 
apy region,. A constant pattern in the use of deception or the habitual 
procedure in deceptive methods must be avoided,. 

The importance of the camouflage principles of dispersion, hiding, 
blending and deception cannot be over emphasised in the consideration 
of camouflage i \ Insert ->:• Arctic regions. Strictest adherence to 
the principles of camouflage discipline and maintenance are necessary. 
Recent reports on overseas camouflage stress these pertinent facts. 

8. Conclusion. 

Remember that snow and desert camouflage is something to be done 
before and not after. Therefore an advance party is worth its weight 
in gold in planning measures for concealment. Remember that even if 
you are halted for only a very short time it is worth while taking 
all possible measures for concealment. Once spotted by the enemy* 
even if not attacked, your game has been given away. It is well 
worth while sending someone ahead, someone who has studied the prin- 
ciples of concealment, to view the ground you intend to use, and to 
plan how to use it to the best advantage. 
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LESSON NO 17 

SUBJECT : Bivouacs 

LOCATION: Lecture Room 

REFERENCES: TM 5~20, par 4-2^ incl. 

MATERIALS REQUIRED: Lay-out charts for distribution 

oencils, drawing boards or table top 

TIME REQUIRED: 105 minutes. 

POINTS TO BE COVERED BY INSTRUCTOR: 

1. Introduction 

2. Considerations in choice of oosition 

a. Mission 

b. Access 

c . Concealment 

d. Defilade 

e . Layout 

e. Choosing a bivouac position 

Maps and aerial ohotograohs 
0. Ground renormaisna.ee 

c. Detailed instructions for movement into position 

4. Planning with reconnaisance 

5. Taking position 

6. Bivouac in the open 
7 o Summary 

Instructor’s Note: At this time the instructor will distribute 

a taole problem for solution by the class. 
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LECTURE 



LESSON NO 17 



BIVOUACS 



1. INTRODUCTION 

At the beginning of this course it was learned that the most important 
requirement for successful camouflage is the proper choice of position 
A proper choice of oosition utilises the fullest concealment value of the 
terrain, while an improper choice of oosition may result in a complete 
failure of the installation. In general, a position should oe laid out in 
advance by a reconnaissance detachment before any movement into the area is 
begun. We cannot afford to make mistakes in moving into a oosition, since 
such mistakes produce signs of activity vhich freouently make the position 
useless. A bivouac area in the field is a military installation and as 
such should be protected from enemy observation. 

2. CONSIDERATIONS IN CHOICE OF POSITION 

The problem of selecting a bivouac position should be analyzed in detail. 
First, the important considerations in selecting a bivouac position are as 
stated in the introductory lesson; mission, access, concealment, defilade, 
and layout, 

a. Mission 

The consideration of the mission is an important factor. No 
position is satisfactory unless the mission can be accomoliched. 
Therefore, we must test any suggested position with the question ^ 

"Will it accomplish the mission?" The ansv-er must oe "Yes." 

b. Access 

The second renuirement is access to the planned position. 

There should be sufficient access and proper circulation to sat 
isfactorily fulfill the reouirements of the mission. There should 
be existing natural roads and paths so it will not be necessary 
to cut new roads and paths which might be visible to enemy 
observation. 

As va s previously stated, the enemy will carefully examine 
aerial photographs in an attempt to find new roads and jiaths, A 
new road or oath shows very plainly on a ohotogrooh end unless it 
4 s very carefully concealed or follows natural lines of the terrain 
the purpose of the mission is defeated. 
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If it becomes necessary to construct a new road or a oath to a chosen 
position, those routes which afford the greatest natural cover 
should be utilised. Always follow existing ground lines, such as 
fences, ditches and hedges and keep on the north sides of these objects 
in order to oenefit by their shadow, and existing roads and paths 
snould be used whenever possible. Easy access to the position is 
therefore of prime importance. 

c . Concealment 

'The third requirement is concealment, or ease of camouflage. 

The success of the mission depends to a great extent on proper con- 
cealment. Natural cover should be used to the fullest extent, end 
terrain vhich has a uniform pattern should be avoided. To hide in 
open wheat field or on a lawn is impossible hut on the other hand in 
broken or wooded areas, concealment is much less difficult. Ihe 
men who are moving into the .position are going to be too tired to 
erect elaborate camouflage. The use of natural cover reduces the 
amount of camouflage work to be done. 

Consider the position as it will appear in an aerial photo- 
graph, ns well as from direct observation from the ground. Altogether 
the oueution'of concealment is a matter of using the imagination in 
thinking how we can hide from the enemy in those places available for 
hiding. 

d. Defilade 

The fourth consideration is defilade, which should be utilised 
when possible because it masks the position from ground and balloon 
ooservation by the enemy which contributes towards fulf illment of 
the mission. Defilade is also desirable for protection against eneiqy 
fire. 

e. Layout 

‘lhe fifth consideration is that of the layout of all installations 
necessary in the bivouac position. Advance planning is necessary for 
the location of trucks, personnel, kitchens, garbage disposal, latrines, 
ammunition and fuel dumps, storage for supplies, and other equipment 
which must oe concealed . A plan for their dispersion and concealment 
and the necessary paths and road net arrangements must also be included 
in the layout. * 

It will be an exception to find a position fulfilling all these 
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requirements, but in the estimate of the situation, the desirable 
features must be balanced against the undesirable elements and a 
position which fulfills the most important considerations should 
be chosen ■ 

CHOOSIKG A BIVOUAC POSITION 

In selecting a bivouac position, the following procedure 
should be followed. 

a. Reference to Maps and Aerial Photographs 

In the introductory study of possible positions, references 
should be made to maps and aerial photographs of the general area 
in which the position is to be located. Ihe concealment possibili- 
ties of the area can be thoroughly investigated by a close study 
of these maps and aerial photographs and later by a ground 
reconnaissance. 

b. Ground Reconnaissance 

The ’’office reconnaissance" having suggested several positions 
as a result of the anal/sis of the mission, access, concealment and 
defilade, the next move therefore is the actml ground reconnais- 
sance. The ground reconnaissance determines positively whether or 
not the mission can be properly performed, and verifies the plan 
for the entire layout. The ground reconnaissance is the determining 
one, but constant practice in the study of maps and photographs 
will train personnel and greatly reduce the amount of ground recon- 
naissance necessary. After the’ bivouac position is definitely est- 
ablished, the next step is to show on a large scale map, sketch or 
photograph, all tne installations in the position, including the 
following: 

(1) Routes of access, including road nets. 

( 2 ) flan for camouflage discipline — wire roads and paths 

(^) Dispersion plan for personnel of the various units 

(4) Provision for maintenance and service shops 

( 5 ) Provision for vehicle parks 

(6) Provision for mess facilities 

(?) Provision for garbage disposal 

(3) Provision for ammunition dumps 

( 9 ) Provision for fuel, dumps 

(10) Provision for supply for spare parts, etc. 

(11) Provision for warehouses, etc. 

(12) Provision for all other facilities and installations 

required by the group. 
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c. Detailed Instructions for hover, vnt into the Position 

It this time detailed Instructions snoutl be prepared fcr the 
movement int® the p. citron and for rules of cam- >uflag? discipline, 

inc lu&ing traffic control and circulation The goal is to make as 
few changes as possible in the terrain in the vicinity ’of the 

position 

4 PLANNING WITH RuCOKNAI SBANCL 



Before any movement is made lira tha i ciution, it should be 
laid out fully and completely. These steps may not always be 
practical, hut they should be observed wherever poimicie. The 
reconnaissance will give information of such natural coyer avail- 
able and Just what camouflage material will be needed The 
requisition for material can be made after the layout has been 
planned. A 1-l/p ton truck can transport 2b garnished fishnets 
36 x 44, or natural material sufficient for garnishing approxi- 
mately one half of 3 b x 44 net.. In general, the camouflage plan 
should be completed before the position is occupied. After the 
movement into the position has been completed, an aerial phot* 
graph *f the position should be made to check ary errors in the 
camouflage plan. It will be necessary to make these check 
photographs as long as a position ie occupied 

5 TAKING POSITION 

In taking position in the bivouac area, see that all traffic 
is properly controlled so as to eliminate traffic stalls. Avoid 
all regularity in placing shelter tents In thinly covered v r *ods, 
use overhead, cover of the proper color Painted splotches or 
brush and grass coverage should be used to camouflage shelter tents 
wnen necessary Check to see that all paths, roads or trails are- 
wired and taped 

o. BIVOoAC IN IHh OxiL'i 

Shelter tents should be placed near fences, hedges, or 
trees and disguised with paint splotches, mud, brush or grass 
Small ins tali-vc- ions may be grouped r regularly under a single 
cover of artificial camouflage material or brush supported on wire 
Large tents can oe treated m a s* v.llar manner 

The us a of farm buildings , or the construction of isolated 
buildings to resemble fane groups in a rural cuiiaiuni ty , is per 
raissaole, and if mteil igentiy utilized, will probat 3y escape 
notice In installations of th .s nature , it is essential that 
camoui iage li so ip line be maintained so tru-c. the activities carr- 
ied on are in Keeping with the normal routine of this particular 
area. If a bivouac, by necessity should be in a village, 
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utilize existing buildings and basements. A geometric pattern of 
tents or hutments can often be used in the outskirts of a town 
or village. The regular grouping of tents to fit the existing 
concealment is the most essential feature. From the air, this 
will appear as a continuation of the town itself. Care 
should oe taken, however, that this additional installation 
is not too large in proportion to the town itself and thus 
oecome quite obvious. Activities of a military nature such as 
troop movements should be conducted under cover when possible 
and at such times as to be safe from aerial observation and 
photography. 



7. SUMiAHf 



The steps necessary for the organization and camouflage of 
a bivouac; position can be summarized as follows: 

a. An office reconnaissance by analyzing maps and aerial 
photographs 

b. A ground reconnaissance to check with data furnished by 
the ofiice reconnaissance. 

c. A choice of position and the f ormuiation of a detailed 
dispersed layout together with rules for its occupation. 

d- An aerial photographic check of the camouflage plan. 

e. Movement into the position 

f. The continued well-disciplined maintenance of the position 
constantly checked by aerial photographs. 

IiiSiRuCTOHS r.OTE: A table problem as shown on page 211 to 21 3 , 

inclusive will be distributed to the class following 
this lecture. 
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COSC'-JAIK^V CP n sld.-V .. A *IR L.-i’CT C3DJP 

cf the bn: If .1 ngs and ei u,n(; t 5 i:t of a completely 
., I’oup involves ooth uetr.i led study » nci the careful 
data , facts and figures presented in this problem.. 

An air deoot group no iliustm ted ;.y ti e no moon/i ng droving is 
ret up three tc five hundred vilen to ti e rear of the actual zone of 
combat.. The distance is Predicated on soy oral c >ntr.t outing factors .. 

These factors constitute the nature of the terra?..-.. sue oract icability 
of the evailacie sites* the roar ness of iti.1: ties, the lines of comir un- 
ication* the ouality and amount cf concealment existing in the area 
together 'itn the consideration of other tUtts of lesser value but 
still iir.rior tent in the final analysis -if the problem. 

The area nee esc r y to properly * itoer;. c the buildings of an air 
depot group is aooro'- imateiy tv 0 hundred end. seventy five acres , there- 
fore there is com hurrah le latitude offered m working cut the di suer sal 

itliuC* f J (JlVJ'-C- ill i.'iC L p'. ‘ -l ter i : 

In the fist elopement cf the preliminary layout of the concealment 
of the various units., it must h-e realised that the functions of certain 
units erne relapse to one another . ‘Tin . fry .vest ho 1 o: u . . ~u: eo that 
in the fins’. •'•u..vlys -..-, 3 t.l cse units v: 11 so . v l:c.u..m ikn t their functions 

OftH. uh ’ij/P i si . C V w 



The conr^airent 
dispersed air depot 
assimilation of the 



The ti'-iidir s aunt hutments that matte up the ounce.- 
ell p.refac:-:i.c;..v-d tr.eref ore a. certain t'reedon: o n ■ 
The hutments, L- cause of their si ecu he pieced j.n 
c one ea 1 me at 1 - ren s .. 



trJ. vrea are 
i afforded* 
e center of the 



■Trie fuller. : fur. 

b e c a r e f ■ il 1 y ‘uhie d s 0 
correctly lory of , 





slues end their uses are to 
or cellb’rg group can be 



SEQjIHSX To rol oca r e the frlhp? and ryy or. *.h.v - ocou-uny: ng 
sketch on ;-.y eiuoroc v.ith good cn/riouf Logo or m os ucs Ai. 1 reads shown 

on the mail are cons’ he? ed rs ceirg exit ‘ant 
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BUILDING SCHEDULE 

Prefabricated Hangar 120* x l6Q* * A * Total 2 



i RHFA3R I CAT XD STEEL BUILDINGS * B * 
U0‘ x 80 • 



Air": lane Repair 
Engine Storage 
Engine Repair 
Su-jply Buildings 
Radio Repair 
Armament & Inst, Repair 



4 

1 

l 

1 

1 

Total HT 



PREFABRICATED CCC TYPE BLDGS. * C * 
2 0' x 90 ' 



Fire House 1 
Headquarters 1 
Q.M. Warehouse ' 2 
Commissary 1 
Motor Repair Shop 1 
Signal Warehouse 1 
Utility Shop 1 
Canteen 1 
Operations 1 
Mess.E.M., Officers & Hospital 9 
Officers Recreation 31dg. 1 
Infirmary-Hospital 1 
Engineering Admins. 1 

Total 



PREFABRICATED "HUTS” 
l6* x i6‘ 



Guard House 1 

Paint, Oil & Dope 1 

Gas Station 1 

Telephone & Telegraph 1 

Hospital Surgery 1 

Hospital Storehouse 1 

Total E> 



HOUSING BREAKDOWN 



Officers 


37 


Ha & Hq Sa. 




Repair So. 




Supply So. 


2g 


Q. M. 


28 


Sign. Ord & Chem. 


32 


Hospital Troops 


12 


Hospital Wards 


12 


Transient Ctrs. 


12 


Total 2o2 



Note: Contemplated strength of an Air Depot Group consists of 975 

enlisted men and 62 officers. UNIVERSITY OF C. 
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LESSON OUTLINE 



LESSON NO, IS 



SUBJECT, The Camouflage of Securi ty Installations 

LX AIT ON , Lecture He om 

HiLEhENCES; HE o 00 par J>0 to J>2 incl. 

T ILL RECUlhED- 4^ minutes 
KAXEEIALS REEvIrJDv None 



POINTS TO BE COVERED 3Y INSTRUCTOR 



4 0 



Prc table method of attack on air rone 5 nstalla L : .a 

a, High alti tude bombing 

fc< Dive c on; bine ground strafing 

c. Ground attack ty rvurachute trooos 

Defensive measures to obtain securi ty 

a Aerial Interception 

c. 3 iocn r.n-I j'j mir. anti aircraft batter ; et 
c Autor.; tic wean or. s arc! light cnnr.on 
Combi n: ug tret) cal reoui r wonts v ith carouflr-te 
■ Se:ec A'rt of sites 

Tne •y - ca. cf cnoc; : ■ L e ccr-nonly adopted to security in 
a. Arm a • r craft catteries 



to 

c. 



Machine run nests arid high angle fine ordnance 
Ground defense 

(1) Slit trenches 

(2) Frx holes 

(t ! Sniper suits 
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LECTURE 



LESSON NO. lg 

THE CAMOUFLAGE OF SECURITY INSTALLAl'IQNS 
PROBABLE METHODS OF ATTACK ON AIR FORCE INSTALLATIONS 

Security installations are those that are necessary for the 
protection or security of a position and before considering their 
camouflage, a brief resume of the probable methods of attack to 
Which ground forces will be subjected is in order. It is likely 
that these will be of the three following types: 

a. High Altitude Bombing 

The intent and purpose of high altitude bombing needs no 
explanation. It is an attempt at the outright destruction of 
personnel and materiel as a "softening up" process prior to further 
activity or in an effort to disrupt anticipated offensive measures. 

b. Dive Bombing and Ground Strafing 

Dive bombing is particularly favored by the Axis forces for 
precision or spot bombing. In addition to this, it has been found 
extremely effective in the destruction of morale. It is used in 
conjunction with strafing by machine gun and cannon fire from low- 
flying planes. 

c. Ground Attack by Parachute Troops 

Except for possible isolated attack by suicide scuads, the 
use of parachute troops is dependent upon air superiority for the 
attacking force. This form of attack is used after the preliminary 
softening uo process has helped pave the way. Their function is 
to seize and hold an installation!, usually an airport, and thus 
permit the unhampered landing of large troop-carrying planes. It 
is not anticipated that these troops will be armed with other than 
light mortars and automatic weapons. 

As a general iule, air force installations, being a consider- 
able distance behind the lines, will probably not be subjected to a 
heavy mechanized attack from tanks. Forays of highly mobile lightly 
armored reconnaissance units are a possibility, but for the purpose 
of defense may be classified with parachute troops for all practical 
purposes 



(Cont *d) 



Original from 

VERSITY OF CALIFORNIA 



OT 7 



( 



< 






i 



Google 



Original from 
UNIVERSITY OF CALIFORNIA 



(Cont'd) 



DEFENSIVE MEASURES TO OBTAIN SECURITY 

a. Aerial Interception 

The first line of defense against bombers and ground strafing 
enemy aircraft will obviously be friendly planes. It will be 
appreciated that even if air superiority is overwhelmingly in our 
favor, there will always be a few enemy aircraft that will manage 
to slip through our aerial defenses. 

b. 3- Inch and 90-Milimeter Anti-Aircraft Batteries 

Hi^i-flying bombers can be destroyed from the ground only by 
long range anti-aircraft guns. For this defense purpose, mobile 
batteries of anti-aircraft cannon are stationed in the vicinity of 
the more valuable military targets. These guns must be so sited 
that they may be traversed through 36O 0 and elevated 90° from the 
horizontal. Their tactical mission is to destroy eneny bombers 
and pursuit planes or force them to an altitude where precision 
bombing is extremely difficult and strafing impossible. 

The sighting and fire control equipment is extensive and it 
is customary to shield it, the guns and all operating personnel, 
usually by placing them behind revetments. 

Unfortunately, guns of this character are impotent to effect 
their own defense against hedge-hopping aircraft or oarachute 
troops. They are far from cumbersome but their very size 
necissitates mechanical operation which cannot approach the 
flexibility of the lighter hand- traversed guns. 

c. Automatic Weapons and Light Cannons 

Protection for the heavier ordnance is generally afforded by 
30- and 50-caliber machine guns, 37- and 40-milimeter cannons, all 
eouipped with special anti-aircraft mounts. These guns are usually 
sited to furnish defense against low-flying planes and also con- 
stitute strong points for defensive action against parachute troops. 
Manned by determined troops and augnented by other snail arms fire, 
they can render attack by low-flying planes so costly as to soon 
discourage its attempt. 
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3. CQMBIMEG TACTICAL RE^JLtuuii^Tb WITH CAMOUFLAGE 



a. Selection of Sites 

The function of these installations is purely defensive ir. 
character „ Fulfillment of this tactical nils? ion must -e given 
first consideration through utilisation of firepower, but the 
possibilities for concealment should also figure m tor se .ecticn 
of the sites- Where feasible to do ~ : nil S t' +■-? ...v.v dictions 

are best secreted by the edges of wovjs or cr. wooaed uadi? and 
hilltops The landing field area should be included in t..e field of 
fire of automatic weapons and light ant i tank gone C- >.•: . -ot; on 
should be given to tne avenues of approacn lor rearm d ed equip 
tnent m pure . u f the in 3'* ' or . lurht v*a; or: s a. oh os trie aid hO 
miliune* t r a- a, a The an*.; aircrai t catteries s ince flay are 

of quest io nasi e vu.e dr ground defense . should have the :r app 
rcacnes covered oy auw.vf „c weapon, fir? Care s' end : * 01 served 
in tr.eur placement so that- no email weapons are slide -e t vni 
against the skyline.. To ao so renders them extremely vuinerahle 
to ground att.uck 

4 T'rtc. T;. ;Xib US CA’luLFLACrL Cwdd.Ll ALAdJiD 10 .u:.'; .Hi d u hd.,. id ChS 
A Anti-Aircraft Batteries 

Inaividual piece? of oranance and a r- • r sia.U y e u . v - -o,. ore 
usually concealed oy flat tops A standard iro a; iiu .-no 
with metal posts, cables and fittings ir, soo.ef i.i.es i'ur.vir.: *d 
for this purpose, or it can ce raddy improvised by c ir- iructing 
a flat top covered by gar;:, shed chicken ware or f ; a. net T ce barrel of the 
pieces can be concealed in a horizontal plane aider a e au cr it 
may be allowed to project in a vert leal position Bru.ycaui 
vertically it may be used tc simui.-- 1 * e the tra-. of tret very 
easily 

Certain mechanical ivi’lrt:,, .-re usually never?. ary i: . <: re it 
the opening cf the. embrasure m the nt’ F..gure *'• . e db 
graph. i rail y illustrate.? t; is. A r.eti.c d of deviiy" cr 
closing the opening in. a ne by a c 1 revs -rut-* a i? also ■: an 
All of these measures must ce fQiir-'coh and i a? , t a* :r a liv so 

A 

the piece may oe cleared instantly Cor; lie '-ted device? ore 
to oe avoided 

Various rnodii .cations of this ty e of cover ua si.-v.le 
for fire control equipment 
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b. Machine Sun Nests and High Angle Fire Ordnance 

One of the most satisfactory types of concealment for machine 
guns or high angle fire ordnance is by the use of a 12 x 12 
garnished fishnet on a ’’Buggy Top” frame to form a flat top. This 
is a take-off from the old buggy or touring auto type of collaps- 
ible frame. Figure No. 37* P9ge 217, illustrates this. 

It may be used alone as a cover for a single machine gun or 
light cannon, or the mechanical features may be incorporated in a 
larger net. Two of these frames opposing each other may be used 
to cover an opening 1? x 24 feet. It can be flipped back 
instantly. Any single unit larger than 12 x 12 might prove 
cumbersome and defeat its own purpose. 

For a small installation, the cantilever type of construction 
can oe used, but it is suitable only where the piece is traversed 
horizontally, since it does not permit high angle fire. 

c. Ground Defense 

Field iortificat -ons do not fall within the scope of camou- 
flage training but the concealment of a few of these installations 
should be di scussed 

• l) Slit Trenches 

Slit trencr.es are very obvious from the air unless con- 
cealed by overhead cover. Placed in the open, their self- 
created shadow can be concealed and broken up by piling brush 
over and around them. This can be supported on short lengths 
of stout tranches. Heavily gamisned w x re can be pegged over 
the opening , although this must be located with caution lest 
the means of entrance oe so restricted as to not permit the 
rapid use of the trench. 

■ S' 1 Fox holes 

Installations of this character can be concealed by care- 
fully selecting their location and by the use of grass, brush or 
simulated rock. These fox hole covers can be made by a 
wire and wood form. Thoroughly soaked newspaper or paper 
pulp (papier mache) can be pressed into the openings of the 
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Figure 37 

Buggy Frame Flat Top 
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s,:.:. -.late a rock forma- 
cream can also be used 



wire and when dry car. be paints t: 
tion, Fabric painted with a re, real 
to cover the wire and wood few An installation of this 
nature is suitable in a rocky terrain arid can be used to 
cover machine gun nests. A re; •.va:::e oanel must be pro- 
vided as a fire port for the niece a no. orovisionma.de for 
the entrance of the glut crt*. as snowi by figure 38 - 




Figvre 3? 



Artificial trees, see t ig. , cage 193* can sometimes 
be spotted to good, advent,-. 9 to h’:' r ; rotk or conceal these 
small installations c 

(3) Sniper suits 

For ground camouflage of tic. individual in combat, the 
value of the sniper or com tat t*.. tv :or concealment was 
visually obvious i - a j.ievvvue f.r lo demonstration. / Vftien 
attack by par? chute troor-c, m a s’ rt.'g possibility, these 
suits are both a physical and. psy.-vol.cgi cal aid to security 
for d ef end ing per s» >nne 1 . 

INSTRUCTORS NOTH, At this time, a let a led discussion should be given 
covering the work to oe performed ’ n the field practical work 
period outlined in lesson i8A 
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PRACTICAL WORK OUTLINE 



LhbbON Ku. ISA 

ORGANISATION FOR THE ERECTION OF A BUGGi TON AfiLD T--s. I-ABRICAT10* OF A 
DUI'SIY ROCK TO COVER A MACHINE GUN H-PLACMki.T 

IOC ATI ON: Field 

RzFE --NCES: Lesson No. IS 

THE I&QUIRnD: 3 hours 

MATERIALS REQUIRED: 

12 pcs. 2 x 4 x 12 

b pcs. 3/8" Rd. Bar 8 rt long or 6 ea. 3 / x 7 M 
machine bolts 

1 ea. 12 x 12 garnished fishnet 

2 lbs. 20 P. Common wire nails 

10 yds. Osnaburg 4D rt to be painted in the field 
Tools: See Lesson 10A 

UNIFORM: Fatigue 

OBJECT oF THIS IESSON: 



1 . To completely erect a buggy type flat top frame and cover it with 
a garnished fishnet. 

2. To camoufLage a slit type machine gun trench by making use of the. 
dumny rocks previously constructed by the class. 

3 . To camouflage a machine gun emplacement by the use of natural 
materials or by hiding under natural cover. 

The ,.en are to be afforded the opportunity to inspect, and ooserve 
different phases of the work and be rotated so tnat they will later 
be able to work efficiently as members of a group, or individually with 
a miminum of supervision in the camouflage of similar installations. 

Suggested method of conducting the work: 



1. The instructor will make a brief talk covering the lesson and give 
a brief detoi ied description of each predicated on the classroom 
lecture wherein the designs were illustrated on the blackboard. 

2. Assign about six men to the erection of the buggy tor, six men to 
the cam uf laging of a slit type machine gun replace - ent, and divide the 
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remainder into groups of four or five men to camouflage machine gun 
emplacements with natural materials. This latter detail may construct 
a rough dummy gun and be allowed to place their gun where they choose 
in order to effectively conceal it. Their mission should be explained 
in order that it may be considered in selecting the position. Interest 
may be added to this exercise, if time is available, by giving the 
class an oportunity to discover the camouflaged positions. 

3- A group leader will be appointed for each group or pair (if such 
seems necessary for the pairs). 

4 0 Supervise and assist by suggestion and demonstration. 

3 , Alternates: 

ff a 12 x 12 net is not available osnaburg may be used as a covering 
for the buggy ton, in which cr.se it should be oainted in a disruptive 
oatierr. to match the surrounding terrain-. The necess.- ry osnaburg 
will have to be added to the list of materials. 
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LESSON NO. 19 



SUBJECT; QUIZ 

LOCATION: LECTIRE BOOM 

TIME REQUIRED: 45 Minutes 

NOTE: Each question has several possible answers, only one of 

which is correct unless otherwise indicated in the question. Place 
the letter or letters of the correct answer or answers in the space 
provided on the right-hand margin. No texts or references will be 
used. 



1. Die first procedure in erecting a flat top is: fc, 

a. To cut all wires. 

b. To lay out a base line. 

c. To drive in the stakes. 



2 . 



To square a corner, the following figures are 
applicable: 

a. Use the 6, 8, 10 triangular figures or multiples 
of same. 



b. 6. 7. S. 

c. 2, 4, 6. 



JL 



3 . In building any camouflage installation: c 

a. Everyone should go their own way. 

b. Place the material in the most convenient spot. 

c. Observe strict camouflage discipline. 

4. When using a fishnet for a flat top cover: b 

a. The area of the wire frame should be the same as 
that of the net. 

b. The area of the wire frame should be oversize to 
allow for stretching. 

c. It really doesn't matter. 



5 - 



6 . 



A flat top is more effective when located: c 

a. In a deep inaccessible ravine. 

b. In the center of a cleared area. 

c. In conjunction with convenient terrain features. 

The amount of material for garnish is determined by: b 

a. Good judgement. 

b. Multiplying the area of net by the percent of 
garnish covering to be used. 

c. Counting the number of openings in net and 
dividing by two. 
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Lumber is measured b iy the unit of: 

a. Lineal feet. 

b. Board feet. 

c. Square feet. 

8. Burlap absorbs: c 

a. Less paint than osnaburg. 

b. The same amount of paint as osnaburg. 

c. More paint than osnaburg. 

9. Osnaburg is made of: 

a. Jute. 

b. Cotton. 

c. Hemp. 

10. Wire for camouflage should preferably be: a 

a. Soft drawn annealed. 

b. Hard drawn steel. 

c. Cast iron. 

11. A board foot is: ^ 

a. Die number of lineal feet in a wooden member. 

b. Equivalent to a piece of wood one foot square and 
one inch in thickness. 

c. A wood member placed under the corner point of a 
flat top frame. 

12. Hatural cover for concealment is: g 

a. Most desirable. 

b. Unnecessary. 

c. Too obvious. 

13. Dispersion means: b 

a. To break up an object. 

b. To scatter units irregularly. 

c. To group objects orderly. 

lU. An important consideration in the choice of a 

position: b 

a. Terrain should be flat. 

b. Mission. 

c. Comfortable location. 
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15 . In draping a truck the net should: c 

a. Conform to the outline of the truck. 

b. Be high above the truck. 

c. Be kept low but not touching the truck. 

16. The blackest thing seen from the air is: c 

a. Black paint. 

b. Texture. 

c. Shadow. 

17. In the practice of individual concealment: a 

a. Unnecessary movement should be avoided. 

b. Always look over the top of bushes. 

c. Hide behind an isolated tree. 

18. We think of a carooufleur as: c 

a. A magician. 

b. A clever artist with long hair. 

c. A practical man. 

19. In the practice of individual concealment, a soldier: b 

a. Should take a position on a hill top. 

b. Should take advantage of the shape, color and 
shadows of the ground and background. 

c. Should remain in a standing position. 

20. In concealing a truck, the three most desirable 

materials are: a-b-c 

a. Natural material . 

b. Paint. 

c. Shadows. 

d. Artificial material. 

e. Ungarnished fishnet. 

21. In painting a "Battle-dress" in the field: a 

a. Use a few colors that blend with the surrounding 
terrain. 

b. Use any neutral colors. 

c. Use as many colors as possible. 

22. What is the more important principle in construction 

of decoys: a 

a. Imitating true form and shadow. 

b. Duplicating exact details. 

c. Changing the terrain surrounding a dumny position. 
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23. Three important construction requirements for a good 

decoy are? a-c-d 

a. Easy to maintain. 

b. Creosote all wood members. 

c. Low in cost. 

d. Covering should be metal. 

e. Simple to erect. 

f. Should be fire-proof. 

I 

24. Decoy 8 should: c 

a. Be completely concealed. 

b. Not be camouflaged. 

c. Be partially camouflaged. 



25. After decoys are erected, signs of activity around them 

should: c 

a. Appear confused. 

b. Be eliminated. 

c. Appear normal. 



26. When figuring materials required allow a surplus of 
approximately: 

a. 25^. 

b. 1 <#. 

c. Surplus materials are not necessary. 



b 



27. The wire with the greatest diameter is: a 

a. 0 gauge. 

b. 10 gauge. 

c. 20 gauge. 

2S. A standard length of 2“ x 4" is; c 

a. 13 feet. 

b. 10 feet 6 inches. 

c. 12 feet. 



29. When snow first f fills, we should; b 

a. Make a reconnaissance of the area, 

b. Keep activity at a minimum. 

c. Build a fire to keep warm. 
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30. The practicable camouflage treatment of partially snow 
covered areas is to: 

a. Cover everything with white cloth. 

b. Alter outlines so form will not be revealed by 
shadows. 

c. Bury everything in the snow. 

31. To camouflage against ground observation in snow 

covered areas, one should: c_ 

a. Be satisfied with existing conditions. 

b. Disperse objects any place. 

c. Prevent uniforms, vehicles and equipment from 
being outlined against a white background. 

32. In snow covered areas we should: a_ 

a. Cover trails, dug-outs, roofs, etc. with fresh 
snow as often as needed. 

b. Leave trucks, trails and objects untouched. 

c. Try to clear away as much snow as possible. 

33. To retain the camouflage effect on snow covered 

airdromes: c. 

a. All runways should be cleared of snow. 

b. Leave all snow on the runways. 

c. Only one runway should be cleared of snow. 

34. The width of a snow covered runway should be: b_ 

a. Completely cleared of snow. 

b. Partially cleared of snow, sufficiently to permit 
effective operation, 

c. Left covered entirely with snow. 

35* Snow clearing on a runway should be: a_ 

a. Continued to airdrome boundary to suggest a road. 

b. Piled at both ends of runway. 

c. Used for a dummy installation. 

36. Desert terrain: c 

a. Is all flat. 

b. Contains no vegetation. 

c. Is not necessarily flat and level nor devoid of 
all vegetation. 
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37 . In desert warfare, one of the principal means of 

protection against air attack is: , b 

a. Hiding in a truck. 

b. Dispersion. 

c. Lying flat on the ground. 

38. The lack of natural concealment emphasizes the 

importance of : c 

a. Letting nature take its course. 

b. Each man for himself. 

c. Camouflage and camouflage discipline. 

39» "Di gg ing in" of vehicles and equipment when necessary 

is done to: b 

a. Hold them in place. 

b. Reduce size and visibility of shadows. 

c. Protect against sand storms. 

^0. Camouflage methods of deception in modern warfare are: c 

a. Unnecessary. 

b. Too obvious. 

c o Of great importance. 

41. In modern warfare traffic control is: c 

a. Useless. 

b. Impossible. 

c. Extremely important. 

42. Three considerations in choice of position for a 

bivouac area are: a-c-e 

a. Access. 

b. Proper construction. 

Co Concealment. 

d. Proper selection of materials. 

e. Mission. 

43. In choosing a position for a bivouac area camouflage 

begins: b__ 

a. With the first construction in the bivouac area. 

b. With the first reconnaissance of the area. 

c. When the troops move into the area. 
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44. In a bivouac area t units should be placed: c_ 

a. In a regular group pattern. 

b. According to their form and color. 

c. Dispersed and irregularly. 

45. An embrasure is used: b 

a. To admit fresh air„ 

b. To permit quick overhead firing operation. 

c. To mislead the enemy. 

46. A buggy flat top: c 

a. Is shaped like a buggy top. 

b„ 1 8 always stationery. 

c. 1 8 collapsible like a buggy top. 

47. Camouflage supplies should be obtainable from: c 

a. The Quartermaster. 

b. The Commissary. 

c. The Engineer Supply Depot. 

4g. An Engineer camouflage officer is ordered to assist 
a field artillery officer establish a battery of 
heavy artillery „ properly camouflaged. What four 
requirements must be followed to complete his 
assignment? 

49. Assume that the battery position in the preceeding 
question has been installed. An aerial photograph 
is taken. % what three ways may the guns be 
identified on the photograph if they are not success- 
fully camouflaged? 

50. You are in charge of a detail that has been sent into 
a forward area to bring back a pursuit ship that has 
been damaged in a forced landing. You arrive at 1700 
on a summer afternoon and the following condi tions 
exist: 



a. The area is within artillery range and has been 
subjected to severe aerial attack. 



b„ The plane is in a clearing 600 yards from several 
wooded areas. Bordering one of these wooded areas 
is a partially demolished farm group. 
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c. After examination of the plane, you find that 
it can be moved by towing and you estimate that 
it will require o hours to dismantle and load. 

d. The only camouflage materials available are a 
shrimp net and a }6 x 44 foot pre-garnished 
fishnet. 

Required: State briefly what action you would take for protective 

concealment, camouflage discipline, and the locations in which 
work will be done. 

INSTRUCTOR '5 NOTE: For additional information concerning the treatment 
of quizes, see Lesson No. 11, page 153 • 

It is to be noted that no answers have been provided for questions 
48, 49 and 50. The answers for questions 48 and 49 are definite 
and in the lecture but question 50 has several possible solutions. 
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LESSON OUTLINE 



LESSON OUTLINE NO. 20 

SUBJECT? Camouflage of a Water Distributing Point 
LOCATION: Lecture Room 



REFERENCES « IW 5 . 20. ^ 35 par 63 64 
MATERIALS REQUIRED. Chart for table problem, Pencils 
TIME REQUIRED. 100 minutes 
1. Introduction 

a. Importance of proper choice of site for water D. P. 
b« Responsibility of the camoufleur 

£ 0 Aiater Li stri cation Point 

a. Selection of a water D. P» 

3„ Reouirements for the lay-out 

a. Equipment 
bo Personnel 
c. Traffic Control 
do Security 

INSTRUCTOR'S NOTE, At tnis point the instructor will give each 6tud.ent 

a chart containing a suitable position for a water 
D. Po along with the sheet containing the reouire- 
ments for a table problem , 
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LECTURE 



CAMOUFLAGE OF A WATER DISTRIBUTING POINT (D P) 



LESSON NO, 20 



1. INTRODUCTION 

a. Importance of prooer choice of site for n. voter D. P, 

Water is definitely one article that the army cannot get 
along without c Therefore, the selection and development of a 
suitable point where water may be obtained in sufficient quantity 
is of paramount importance. 

Consideration should be given therefore to the equipment 
necessary for a water D» P, installation, the reouirements for 
a location of a Do P, and the camouflage considerations involved * 
Whenever possible, the selection of a site for such a specialized 
installation should be dependent upon camouflage conditions as 
well as tactical considerations, A cair.ouf la^ e 'olan which begins 
with the first reconnaissance will be far more effective than a 
plan developed as an after thought* 

bo The Responsibility of the Camoufleur 

The camoufleur must be prepared to provide a scheme for success- 
ful concealment and traffic control, and to advise on the selection 
of a site or to develop a olan for concealing on existing position. 
The camoufleur must be familiar with the functions of the installa- 
tion, its tactical requirements and the elements to be concealed, 

2. WATIK D.. P~ 

a. Selection of site for a Water D, P. 

Selection of a site for a water D P. should be made on the basis 
of a thorough aerial and ground reconnai stance . Valuable data may 
be obtained by consulting recent aerial ohotogr&ohs and maps of the 
area- Points to be considered in the choice of a water D, P, are 
the same as those required for the choice of any other position 
namely* Mission, Access, Concealment, Defilade and Lay-out, 

The location of the D, P, will be governed by the position of 
the troops it serves, by the volume of water they require and by 
its proximity of the enemy- Camouflage and defense against attack 
are also important points to consider. 

Good access is vital. The road net must be suitable to provide 
smooth traffic circulation for the number of vehicles necessary for 
supply* Roads should have good drainage. Where poor drainage is 
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encountered cordu^y roads may have to be installed. A turn-around 
accommodating not less than five trucks should be established between 
the entrance and point of operation for the parking of both waiting 
and disabled trucks. All roads and paths should be wired and taped 
in, a complete traffic control plan developed and traffic guards 
posted . 

The site should have natural concealment adequate to hide the 
operation of the D. Pc, or to provide a good base for additional 
camouflage. Access roads to the site should have overhead cover 
and both the entrance and exit should be senarated and should have 
the maximum amount of concealment . Any shiny eouipment should 
be toned down with paint or covered over with garnished nets, 

Defila.de is desirable for the oosition to Drevent enemy ground 
and low-oblioue observation as veil as orotection from enemy fire. 

The lay-out of the D. P, should orovide concealment and dis- 
persion for its various elements without hindering their effective 
operation. If Dossible the lay-out should be olanned before the 
position is occupied. 

3. REQuUCNEKTS FOR THE LAY-OUT 
a. Eouipment 

(1) 3000 gallon canvas water tanks. 

(2) Portable water purification units with pumos, 

(3) Mobile purif ication units mounted on special trucks 

The eouipment of a particular D„ P, will be determined largely 
by the volume of water it must supply. 

An air depot group whose compliment consists of approximately 
one thousand men will reouire enough water to necessitate the con 
stant. operation of aoout fifteen trucks ; operating f4 hours each 
day. Therefore due consideration must be given to this fact in 
both the planning and functioning of the installation. 

The eouipment usually necessary consists of a J>000 gallon tank 
erected on a ’-'and trestle platform. In addition thrx is a portable 
purification dth the necessary pumps and hose, A mobile unit 

is sometimes used for puri instead of the portable type. 
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b , Personnel 

Provision must be made for a bivouac for the personnel operat- 
ing the D. P„ This v-ill be a. minor nroblem however due to the small 
number of men nece'.-?~ry. Usually a maximum of fourteen men are 
required to ooerate a D. F. continously. Additional men will be 
necessary for traffic control, air guards and to man the security 
positions. The number will deoend upon local conditions. 

Co Traffic Control 

Traffic control is very important and should be given carful 
consideration in making a lay-out of the road net. Sufficient 
parking area must be allowed for trucks which may be reouired to 
wait while the oroceeding truck is loading- This Inter condition 
can be over come by requiring the trucks to maintain a constant 
headway* Under ordinary conditions ten minutes should be allowed 
for loading each truck* 

Traffic control should be set up by posting the necessary 
personnel at the point most likely to develop difficulties. Two 
of these locations will be the entrance -vnd exit at which ooints 
it is vital that traffic should not be halted. As a matter of 
camouflage discioline, some trucks snould occasionally be routed 
by the entrance, in order that the marks left by the D. P. traffic 
will not appear more pronounced at that point than those of the 
main road . 

d. Security 

Although D. P.s are generally well in the rear, security guards 
and positions will have to be established to defend against possible 
raids uy mobile units. 

INSTRUCTOR’S NOTH): At this point the instructor will give each student 

a chart containing a suitable position for a water D. P. This 
proolem is essentially a field problem but if the weather or the 
inability to find suitable terrain prevents, it may be treated as 
a table problem. The reouirements for the table problem are given 
on page 233 
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TABLE PROBLEM 



CONCEALMENT AND DISPERSION OP A WATER DISTRIBUTING POINT 

The location of a distributing point will depend upon two condition*, 
one, the location of the distribution tank and the other, suitable con- 
ditions for the construction of access roads to the point. 

The location of the supply tanks will be governed by the point of 
intake for supply from a nearby stream and the amount of hose or pipe 
available plus the height and distance the pumps will be required to 
lift the water. 

For this problem it will be assumed that above conditions will 
require the distribution point to be located within one hundred yards 
of the stream. 

When location of the necessary equipment, entrance and exit points 
have been determined, paths and roadways should be layed out, and wired 
in, or taped, 

A turnaround which will accommodate five trucks or more should be 
located between the entrance and operating point for narking of wai ting 
or disabled trucks, 

A bivouac for sixteen men will be necessary. It may be located in 
the island formed by the turnaround and the access road. The latrines 
should be located down stream from the water intake point and at least 
one hundred yards from the bivouac area., 

Two points should be considered in selecting the points of entrance 
and exit. First the demand for water; it is as summed in this case that 
an air depot group who's complement consists of one thousand men will 
require 30,000 gallons of water a day. To furnish water for this group, 
fifteen trucks will have to operate twenty four hours each day. This 
means that a truck will be loading every fifteen minutes to supply the 
necessary water. Therefore the road net must be sufficient to take '’are 
of this traffic The other point to consider is an effective means of 

concealing the exit or entrance in order that they will not become 
obvious. The more natural overhead concealment the better. Artificial 
means such as flat tops, or drapes stretched between trees can augment 
the natural concealment available, 

a. Requirements 

1, A camouflage discipline order will be written. 
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LESSON OUTLINE 



LESSON BD. 21 

SUBJECTS Recent Overseas Camouflage 
LOCATIONS Lecture Room 

R09EBGES "Recent Overseas Camouflage and Combat Botes from the Tar 
last." Camouflage Section, The Engineer Board. 

TIME REQUIRED j 4$ Minutes 

MATERIALS, Slides or photographs when available 
FOISTS TO BE COVERED BT XBSTRUCTCB; 

1. Introduction 

2. Camouflage during construction 

a. British source 

b. Precautions during construction 
3© Camouflage from various sources 



Britian 




(1) Typical acconplishments 




leal installations 
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Airfields 


(b) 


Factories 


(c) 


1 Disruptive painting 
Cantonments 




1 Simulation of suburban settlement 


(d) 


% Dispersion 
Ammunition dusps 



1 tO acre nets 

2 Great detail 
b 0 Libyan Desert 

Co • German 
do Butch 
e. Japanese 

(1) Camouflage in Japan proper 

( 2 ) Camouflage of the Japanese soldier 
f 0 Russian 

4 0 Conclusion 
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lecture 



LESSON NDo 21 



RECENT OVERSEAS CAMOUFLAGE 



1. imCDUCTION 

We can learn from that which has been accomplished in camou- 
flage work overseas, under actual war conditions, as well as the 
camouflage treatment of large static installations in the zone of 
the interior* At this point it is timely to state that overseas 
practices should not be applied to new conditions without careful 
consideration being given to the differences, in functions of the 
mission, terrain pattern, climate and availability of materials* 

The purpose of this lecture is to stress the importance of 
camouflage in the combat zone* The proper application of camou- 
flage principles will greatly reduce the loss in lives and equip- 
ment. Time spent in careful planning for concealment, dispersion 
and common sense in the use of existing local cover and material 
will result in good camouflage. No amount of special equipment 
will take the place of careful planning and good, camouflage 
discipline. If you know what will give your position away to the 
enemy, you won't need much equipment tc conceal it; if you don't 
know what will give your position away, all the equipment in a 
base supply depot will not help you. No position will be camou- 
flaged or remain camouflaged without every individual doing his 
part in the camouflage scheme. With these facts in mind, we may 
better judge the merits of practices applicable to our own use in 
considering recent overseas camouflage. 

2. EXAMPLES OF CAMOUFLAGE DURING CONSTRUCTION 
a. British Sources 

British sources have furnished much valuable information 
regarding camouflage conditions to be observed during the erection 
of new work. This source of information has been particularly 
valuable since their work has been carried on under active war 
experience, 

b„ Precautions During Construction 

It cannot be said too emphatically that every possible measure 
must be employed during the erection of new work to prevent dis- 
closure of the work to the enemy. Enemy reconnaissance and photo 
planes are constantly flying overhead at an invisible height. 
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They are often inaudible and take photographs of all parts of the 
country. If it is found from these photographs that work is being 
done at a site, that site will be pin-pointed on the eneny maps 
axA in due course bombed, causing loss of life and useful material . 
In combat zones it is of the utmost importance that the following 
points be strictly observed at all times, before work commences 
and while it is in progress . 

(1) Don't talk about the work you are doing. 

(2) Visible vehicle tracks are to be avoided. 

(3) Trucks are to be kept under trees on site and not 
left standing in the open. 

( 4 ) All materials delivered to the site should be kept 
under trees . 

(5) No material should be delivered to the site in a 
manner that would be clearly visible from the air. 

(6) Stages of construction are to be temporarily covered 
as they are completed. 

( 7 ) Concrete floors of hangars are to be laid after roof 
and sides are erected. 

(8) Spoil must not be left in heaps, but distributed 
evenly out of sight under trees. 

CAMOUFLAGE NOTES FROM VARIOUS SOIRCES 

a. Great Britain 

Great Britain was quick to grasp the importance of camouflage 
and to adopt a camouflage program for war zone operations, as well 
as on the home front. The necessity for such a camouflage program 
was obvious, for without adequate aerial defenses the vulnerability 
of factories, cities, and military installations was such that any 
measures to counteract aerial attack were welcomed. The British 
found that the intelligent use of camouflage could play a large 
part in creating deception and thus making the eneny's attack less 
potent. 

Training courses in camouflage have been conducted for all arms 
in the British Army. Their program stresses the importance of 
making all soldiers camouflage conscious. They realize that the 
success of the whole effort rests not in the function of a few 
experts, but in the daily action of every soldier. 
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Cl) Epical accomplishments 

A very good example of individual camouflage is the 
Commandos, who became a vigorous task force, ready to strike 
at vital points . They operated mostly at night. Their 
effectiveness was greatly increased by painting their faces 
black and wearing a properly camouflaged battle dress. 

(2) Typical installations 

The protection afforded by natural concealment has been 
fully appreciated by the British. Natural concealment de- 
creases the amount of camouflage work required and reduces the 
possibility of detection by aerial photographs. Concealment 
by the use of artificial materials has also been used exten- 
sively and to great advantage. 

In England much attention has been given to the camouflage 
work on all military installations, including airfields, fac- 
tories producing vital materials of war, cantonments, and 
ammunition dumps. 

(a) Airfields 

They were quick to realize the importance of dispers- 
ing their airfields, runways and airplanes, since such 
distribution and dispersion offered a far more difficult 
and less profitable target for the enemy bomber. They 
likewise realized the value of toning down their airport 
buildings with colors that blended with the surroundings 
to create an impression of a normal village. They have 
often resorted to disruptive pattern painting by extending 
the apparent features of the surrounding area, such as 
hedgerows, ploughed areas, and orchards over the runways 
by painting. Pilots have often had difficulty trying to 
• locate their own field, they were so well camouflaged. 

The British have made use of turf fields as well as 
existing highways for their isolated runway. A strip of 
suitable highway would be blocked off and utilized as a 
runway. In this manner the position and location could 
be frequently changed and the diversity of location 
afforded increased protection. 
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They no doubt learned a great deal fro* the Gentians 
In the use of dumny airfields, They have aiopted this 
method of deception with much success and with the addi- 
tional aid of "Q" lighting and "Q," fires have effectively 
concealed many fields. 

In one instance they employed a dummy airfield to 
simulate the parent one in actual operation. On the 
approach of an enesy, a plane would be sent up to descend 
with its landing lights on, as if preparing to land. Just 
before "landing 7 the lights were turned off and the plane 
ascended in darkness to disappear. A motor vehicle then, 
by showing appropriate lights, carried out the deception. 
The dummy airfield lights were operated to simulate actual 
defense precautions. 

(b) Factories 

Great use has been made of disruptive pattern paint- 
ing in Great Britain to camouflage important factories, 
producing vital materials of war. In recent photographs, 
the use of painted facades on elevations of buildings have 
been discerned. They contrast with uncamouflaged factories 
nearby, but tie in with the neighboring village of numerous 
small dwellings. On the roofs of some of the buildings, 
they have constructed irregular shapes and forms to break 
up shadow patterns. 

They have also used garnished nets and chicken wire 
garnished with steel wool to conceal vehicles and equip- 
ment around factories. This has often been accomplished 
by the use of large flat top installations. 

(c) Cantonments 

In England, many cantonments are situated in or near 
suburban areas. The cantonment buildings are arranged in 
groups to simulate a suburban development. The scale of 
the larger buildings have been broken up by the painting 
of geometric patterns. Tree planting is used to eliminate 
the shadows of the buildings; the grouping and arrangement 
of these trees are in character with those of the suburban 
development. The buildings are grouped with careful con- 
sideration given to dispersion so that a bomb hit would 
create a minimum of damage. 
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(d) Ammunition dumps 

In a certain section of England a huge ammunition 
dump has been so successfully camouflaged that it has 
completely escaped enemy observation. This dump extends 
over GO acres of territory and is concealed by a huge flat 
top. Steel posts are used to support the wire netting 
which is garnished with steel wool. On certain parts of 
the structure a great deal of attention has been paid to 
detail. For instance, in certain sections dummy villages, 
trees and roadways have been made to simulate a part of 
the terrain pattern of the surrounding, area. From the 
photograph, this structure blends perfectly into the sur- 
rounding landscape o 

b. Libyan Desert 

The British have carried some of the same camouflage principles 
learned in active homeland defense practice into useful application 
in their Libyan Desert operations. The use of decoys and dummy 
installations and the practice of dispersion have been valuable 
offensive weapons against the enemy. 

c. German 

The German use of camouflage has been very extensive. While 
they were pretending to the world that they were not interested in 
camouflage, they were working at top speed to camouflage all impor- 
tant installations. They employed painting and made use of arti- 
ficial materials. Entire city streets have been observed in photo- 
graphs to be netted over and concealed from observation. They have 
used painting to disguise the facades of buildings, as well as to 
give an impression of false perspective. They have camouflaged 
most of their materiel and equipment by means of disruptive and 
tone-down painting. 

The Germans are past masters in the art of deception by the 
use of decoys and dumny installations. Examples of their aptitude 
in this direction are to be found all along the landscape of con- 
quered territory from Germany to the Channel Coast. Dummy air- 
ports in Belgium, Holland, Norway, Denmark and France have provided 
a helpful defensive measure for the Germans. Dummy tanks and 
planes have been discovered among the debris of Rommel's evacuated 
territory in North Africa. 
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Inner Ulster, Hamburg is an example of clever Genian camou- 
flage 0 Lombard Bridge was a military objective as was the main 
railroad station* The Germans conceived the idea of filling in 
the semi -circular end of the basin by false construction and con- 
cealing the bridge* This accomplished, the railroad station was 
camouflaged and a dummy installation, including a bridge, was 
erected and located in a forward position to mislead the enemy 
into thinking that it was the real objective. 

The Germans have built many false "dumny” cities to confuse 
the aerial observer* At night they are given the appearance of 
reality 'ey dim-out* They are usually placed in isolated territory 
between reel cities and have a maintenance crew to create the 
illusion of active operation by means of lighting. The real cities 
are coj.p tely blacked out when the RAF, approaches, while the 
dummy civ regains partially dimmed to act as a decoy,, 

The Germans are inexhaus table in their efforts to confuse the 
enemy* No camouflage project is too large in size and scope if it 
is felt that its purpose may be achieved* Often the entire pic- 
ture of the landscape is changed to hide landmarks and important 
installations* It is known that many airplane factories and 
hangars have been built underground or into the sides of mountain 
ranges* 

d* Butch 

At Kendair, in the Celebes, is a well-hidden airdrome which is 
now in Japanese possession* It has two long runways, well suited 
for heavy ships* In one report from there, the following state- 
ments appear; "1 wish to say that airports in the Nether land East 
Indies are usually capable of affording ships great concealment* 
There are small clumps of trees left in the middle of the field 
and it is very easy to camouflage the entire establishment.* 1 ..*. 

"If we ever prepare to retake Kendari airfield, it will require 
much careful reconnaissance before the preliminary air assault* 

Even Butch pilots sometimes have a hard time locating their own 
fields; therefore navigators unfamiliar with this country would 
need detailed maps for successfully placing the ship in the 
correct position* 1 cannot emphasize this too much.** 
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e. Japan 6 *) 

Japanese airfields, as such, generally do not exist in combat 
zones but are single landing strips greatly dispersed. Die Japs 
hare realized fully the importance of dispersion for protection. 

Due to the wide practice of dispersing landing strips, the Japanese 
hare giren little consideration to camouflaging them. 

(1) Camouflage in Japan Proper 

Camouflage in Japan proper has not received the careful 
consideration that the Germans hare given to it. This fact is 
difficult to understand as everyone has been led to believe 
the Japs were great immitators. They have either had a sense 
of false security, or they have failed to grasp the importance 
of camouflage. In General Doolittle's report on his attack on 
Japan, he states that the few examples of camouflage that were 
seen were easily detected and so poorly done that it was not 
worth the effort employed to do it. Their attempt at camou- 
flage was obvious. The conclusion reached by information 
received concerning Japanese camouflage is that the Japs, as a 
nation, are not camouflage conscious as far as large installa- 
tions are concerned. 

(2) Camouflage of the Japanese Soldier 

Die Japanese do, however, appreciate the camouflage 
possibilities of individual concealment and have employed this 
means of camouflage perhaps more effectively than any other 
nation. Their soldiers are equipped with sniper suits and they 
are very clever in camouflaging their helmets, shiny equipment 
and shoes. In certain instances they have used straw padding 
tied to the soles of their shoes to prevent making noise. 

They always paint their faces and most reports concerning the 
Japanese stress the difficulty encountered in finding them. 

They climb into trees and bushes and seem to become a natural 
part of them. 

The individual soldier has been taught the uses of nets 
for concealment purposes and a small net has become a part of 
hie individual equipment. He can garnish his fishnet with 
natural material and exploit the concealment value of himself 
and hi 8 equipment to the utmost. 
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f. Russians 

The Russians have been spectacular in some of their camou- 
flage work but none the less effective, A recent report tells 
of the most unusual yet successful camouflage by building a 
bridge, under water- The detection came when the eneny ob- 
served Russian troops apparently "walking on the water", then 
they realised that the Russians had built this bridge under 
the surface of the water and effected the passage of troops over 
at night or early morning. 

The Russians have been very clever in their use of decoys. 
One report tells of an instance where the Nazis discovered the 
existence of a Russian decoy gun installation and apparently 
took satisfaction in flying by it with much disregard- The 
Russians vere ruick to take advantage of the situation. Under 
cover of darkness they substituted real guns for the dummy 
ones and surprised the Germans with c real barrage Later 
the dummy guns were replaced in their original position and 
drew fire from the enemy, 

T n their combat with the Finns, the Russians learned, 
at a great expense, the value of individual concealment. 

They have since adopted a snow comcnflege combat suit with a 
white hood covering the helmet- They have likewise adopted 
camouflage principles to the clearing of snow from the air- 
fields On some runways the snow is allowed to remain and the 
airplanes are eouiped for ski landing., 

4„ Conclusion 

Before adopting camouflage treatments obtained from over- 
seas information, it is wise to analyze the mistakes that 
were mode in order to avoid a repetition of them., Experience 
has always proved to be the best teacher. We can profit by 
the knowledge and experience of others , The importance of 
constant research for new methods and materials cannot be over 
emphasized. It is gratifying to know that the leaders of our 
armed forces have fully realized the importance that camouflage 
has played overseas. Camouflage courses of instruction are 
being given, and all personnel are being instructed in the 
proper uses end function of camouflage. It has been correctly 
stated that a poor camouflage job is worse than no job at all. 
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The Allies have become familiar with the German methods of 
camouflage and as a result have wasted less ammunition on 
their targets. It may be said that we are dealing with an 
eneny who has been shrewd and exceedingly clever in ex- 
ploiting every advantage of concealment. Camouflage has been 
one of their primary weapons for offensive use. Cur task is 
to excel them in the knowledge and application of this eff- 
ective weapon. 
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